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CAPTAIN M'CLINTOCK, R.N., LL.D., 

THE DISOOYEBEB OF THB 7ATB OF SIB JOHK FBAITKLIN'S XXFBDITI<»r« 

Ai.THouaH the year 1859 has been distingoished by its stapendons works (^ 
mechanical skill and oonatruotiou, and by many other well-<urected efforts of 
energy and enterprise, the most interesting event in the scientific history of the 
period ia the discovery of aathentic evidence of the fote of the Franklin Expedi- 
tion. This final work has been completed by the return of the JBkus, under tho 
command of Captain M'Glintock, whose portrait therefore, has been selected far 
the embellislunent of the present Teitr-Book; the presentment of Franklin him- 
self having already wpeared in the TeoT'Bojk for 1860. Nearly fiiteen yean 
have, however, elapsed since the intrepid Franklin (on May 19, 1846.) sailed from 
the Thames with the Erehtu and Terror; on the 26th of July, they were spoken 
in Melville Bay, bj two whaling-ships, and, although some traces of the long-lost 
seamen were received, the solution of the terrible mystery remained to be dis- 
covered by the adventurous navigator whose portrait graces the presoit 
volume. 

During the long interval, several Expeditions were sent in search of Franklin 
and his companions. Four were despatched by way of Behring'a Straits ; three pro- 
ceeded overland; and twelve by the Baffin's Bay route, three of the last i>eing 
fitted up at Lady Franklin's own expense. The first traces of the long^lo^ 
seamen were discovered in 1850, bv Captains Ommanney and Penny; but all they 
learnt was that Franklin had wintered at Beechey Island in 1846. In 1851 Dr. 
Bae, an officer of the Hudson's Bay Company, obtained precise intelligence from 
some Esquimaux of the death of the explorers ; and, on his return home, tho 
Admiralty awarded \0fiQOl. to Dr. Bae for having, as they stated, " by virtue of 
his efforts, ascertained the fkte of the Franklin Lxpedition." Nevertheless, the 
Admiralty p«d misgivings on the sul^ect, for they authorized the Hudson's Bay 
Company to equip a small £hq>editioa for fhrther search, whioh, however, provM 
Inmost miitless. 

The public interest was ftur flrom satisfied with these results; and re- 
doubled were the anxieties of Lady Franklin, who, (m January 12th, 1856; 
addressed a letter to the Lords of the Admiralty, which contained this emphatic 
language: — 

'* It is my humble hope and ftrvent prayer that the Oovemment of my oountiT 
will themselves complete tiie work of searching for 8ir John Franklin's Expedi- 
tion which they have hegrm, and not leave it to a weak and helpless woman to 
attempt the doing that ixnperfecUy which they themselves can do so easily and so 
well ; yet, if need be, such is my painful resolve, God helping me. It may yet bo 
the lot of Aiture searchers to ascertain all, or much of what we want to know» 
and to brii« back some journal, or some precious fr^nment, otherwise lost to ns 
fbr ever. Tne best tribute that oould be pidd to the first and only martyrs to the 
ffreat Arctic discoverers of the present century would i>e a national and final 
l^pedition for this holy purpose. The sfajections aninst a useless repetition of 
the attempt will be unanswerable, when once an adequate effort for the attain- 
ment of these olgects has been made in vain ; and then may England feel that she 
is relieved of her responsiUlities, and can close with honour one of the noblei^ 
episodes in her naval history.** 

A strong Memorial from eminent men of science, ui^jng another Enedition, was 
addresseoto the Prime Minister, Lord Palmerston, who contrived to shift the 
responsibility to the Admiralty, who, after a long official delay, replied to Ladj 
Franklin that no ftirther search would be undertaken b]f the Government ; and 
seeing how they had stultified themselves bv their injudicious award of the 10,0001. 
for the settlement of the question, and this bemg a settled official fact,— tib« 
reftisal of the widow's appeal can scarcely excite surprise. Thus it was left 
for "the poor and helpless woman" to accomplish, as best she could, what the 
Government of the strongest naval country in the world had coldly, and with 
gross ix]|justic^ reftised her ! 

Lady Franknn now appealed to the public, who nspondedDdnocV^ ^ ^^<Scs «a 
their rulers : her devoted /Honds, it is tnie, came fotrwaxd, b\xt t\\«a ^oT\\x&iQ^kjeEQa« 
indadhig 6001. Aom Captain Yonog; of the Metohaxit ^r^<ce,'w\i<t^«2iao ^2K««\&3a» 
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lervice gratnitoosly, amounted only to 29812.; while the Expedition which La4f 
Franklin, in the face of snch discoariu^ement, fitted oat, cost her 10,4122* In 
procuring a ship, she was most fortunate : the Admiralty reftued her the use of 
the BesoXutef fwith ail her Arctic experiences, a large, unwieldy, and bluff-hoUfc 
■ailing-ship,) but she purchased the Fox, a screw-steamer of 177 tons burtheob 
admirably adapted for the work, which had been originally the pleasure-yadife 
of Sir Bichard Sutton. Lady Franklin's supporters were some of the mort 
distinguished Arctic officers and scientific men, and tiie firiends of Sir John 
Franklin, among whom were Sir Boderick Murchison, General Sabine, Captain 
Collinson, and many others. 

To Caj^tain M'Clintock was offered the command of the .Tbx : he had previooalj 
Berved with Sir J. C. Boss; in Captain Austin's Expedition; and in the third Go- 
Temment Expedition ; to Gaptain]M*Clintock also are principally due the results 
of the extraordinary journeys over the ice that have been made during tiie s^tfch 
for Franklin; and he cheerfully accepted the appointment with this maxHj grace 
and feeling: — 

" I could not (he writes) but feel that if the gigantic and admirably equipped 
national Expeditions sent out upon precisely the same duty, and reflecting so much 
credit upon the Board of Admiralty, were ranked amongst the noblest dEforta 
in the cause of humanity any nation ever engaged in, and tmit, if high honour was 
awarded to all composinglthose splendid Expecutions, surely tMs effort became still 
more remarkable and worthy of approbation when its means were limited to one 
little vessel containing but twenty-five souls, equipped and provisioned jf although 
efficiently, yet) iu a manner more according with the limited resources oi a private 
individual than with those of the public purs& The less the means, the more 
arduous I felt was the achievement. The greater the risk— for the Fox was to be 
launched alone into those turbulent seas from which every other vessel had been 
long withdrawn — the more glorious would be the success, the more honourable 
even the defeat, if again defeat awaited us." 

Such was the feeling of confidence in Captain M'Clintock's sincerity of purpose, 
his daring and determination, combined with eminent talent^ and every quidifica- 
tion for command, that numbers sought the honour of sendng with Mm. Among 
those appointed were Lieutenant (now Commander) Hobson, Captain Young (hu 
sailing master), and Dr. Walker. The Fox was ready for sea on the Ist of July. 
Lady Franklin, who had superintended her equipment bade her gallant captam 
and his officers and crew a hearty God's speeu; and at Captain M'ClintocI('a 
Yequest, placed in his hands a letter which contains the only written instructions 
that he could prevail upon her to give him. In this letter. Lady Franklin, having 
expressed her implicit confidence in Capt^n M'Clintock's judgment, says : — 

*'As to the objects of the Expedition and their relative importance, I am sure 
Tou know that the rescue of any possible survivor of the XSrebut and Terror would 
be to me, as it would be to you, tne noblest result of our efforts. To this object I 
wish every other to be subordinate ; and next to it in importance is the recovery 
of the unsi>eakably precious documents of the Expedition, public and private, and 
the personal relics of my dear husband and his companions. And lastly, Itrust it may 
be in your power to confirm, directly oi^erentiallyJthe claims of my husband's Ex- 
pedition to the earliest discovery of the passage, which, if Dr. Bae's report be true 
\and the (jovemment of our country has accepted and rewarded ft as such), these 
martyrs in a noble cause achieved at their last extremity, after five long years of 
labour and suffering, if not at an earlier period. I am sure you will do all that 
man can do for the attainment of all these ottjects; my only fisar is that you may 
spend yourselves too much in the effort; and you must, therefore, let me tell you 
how much dearer to me even than any of them is the preservation of the valuable 
lives of the little band of heroes who are your companions and followers. Ms^ 
God in his ^eaX mercy preserve you all from harm amidst the labours and perils 
which await you, and restore you to us in health and safety as well as honour I 
As to the honour I can have no misgiving. It will be yours as much if you fail 
(since you may tail in spite of eveiy effort) as if you succeed ; and be assured that, 
under any and all drcunutancet tphatecer, such is my unbounded confidence in 
you, you will possess and be entitied to the enduring gratitude of your sincere and 
Bttai^hed friend, Jaitx FRurxLiv." 

The following is the substance of Captain H'Clinto<^'s narrative of his voyage, 
asffivan hj him to the Boyal Geograpbical Society, at Burlington House : — 
fre aaiJed Aom Aberdeen 1st otJulj, 1857, and bade adieu to Uppernavick, the 
a«Btnar£herD of the Danish settlementB in Greenland, on tho ttttiot ku^goa\K ia.1 
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oldect was to complete the search in the area left unexplored between the Expedi- 
tions of Jamas iU>ss, Austin, and Belcher, upon the north ; of Collinson and 
M'Clnre on the west ; ofBae and Anderson upon the south; whilst its eastern 
boondarr is formed by the western shores of Boothia. The portion of the earth's 
■nrfkoe uiua defined comprises an area nearly 300 miles square. Thirty-five dogs 
and an Esquimaux driTtr were obtained in Greenland as valuable auxiliaries in our 
anticipatea sledge travel. On the 18th of August, when attempting to pass from 
Melville Bav to Lancaster Sound, through vast accumulations of drift ice, the ship 
was seriously obstructed, and finally became beset and frozen up for the winter; 
then commenced an ioedrift, not exceeded in length by any that 1 knew of. It was 
not until the 25th of April, 1858, by which time we had drifted down to lat. eSh^, 
that we were able to escape out of the ice under circumstances which will lonbf be 
remembered by all on board. A heavy south-easterly gale rolled in such an ocean 
swell, that it broke up all the ice, and threw the masses into violent commotion, 
dating them one against the other, and against the ship, in a terrific manner. 
We owed our escape, under Providence, to the peculiar wedge-formed bow, and 
steam-power of our obedient little vessel. At length, after fearful anxiety, and 
having drifted, during 242 days, 1385 miles, the JPox emerged from the pack on 
the 2Sth of April, 18lS. The dav of release was full of appallincr dangers, and so 
great were the perils that Captain M'Clintock declares he can well understand how 
men's hair has turned grey in a few hours* 

Our voyage was now commenced anew. We directed our course to the Green- 
land settlements for provisions, but with little success. Closely following up every 
movement of the ice, we crossed Melville Bay by June 18th, and reached Pond's 
IiUet July 27th. In company with Lieutenant Hobson, and our interpreter, Mr. 
Petersen, we visited the native village of Kapawroktolik, twenty-five miles up the 
hilet. For six days we were in communication with the fHcncUy people : and we 
satis&ctorily ascertained that nothing whatever respecting the Franklin Expedi- 
tion had come to their knowledge, nor had any wrecks reached their shores within 
the last twenty or thirty years. Proceeding up Barrow Strait, we reached, on the 
Iltii of August Beechey Island, the scene of Franklin's first winter, and now the 
site of a house and store of provisions. Here is a cenotaph beating inscriptions to 
tiie memory of those who perished in the last Government expedition, also a marble 
tablet to the lamented BeUot. In fitting proximity to these I placed a similar 
memorial iq;>propriately inscribed to the memory of our lost countrymen in the 
SrebttB and Terror. It was sent out for the purpose by desire of Lady Franklin. 
Having Mled to penetrate more than twenty-five mUes down Peel Sound, in con- 
sequence of the ice extending across it, we sailed for Bellot Strait, and arrived 
there on the 20th of August. Bellot Strait is the water communication between 
Prince Regent's Inlet and the Western Sea, now known as Franklin Strait ; it 
separates the extreme northern point of the American continent from the extensive 
land Imown as North Somerset. Its shores are in many places faced with lofty 
granite clifb, and some of the adjacent hills rise to 1600 or 1600 feet above the sea. 
The Strait was choked up with heavy masses of drift ice, and our attempts to past 
through it not omly fJEuled, but were attended with great danger to the ship; but 
on September 6th, we sailed through, and made fast to some ico which remained 
fixed across the western outlet; and from thence, until September 27th, we anxiously 
watched every ice movement in Franklin Strait. Attempts were made to carry out 
provisions towards the magnetic pole, to facilitate the sledging operations in the 
ensuing sprinr, but' these mostly failed. Lieutenant Hobson conducted these 
operations, and returned on board the Fox with his party in November, after much 
suffering from severe weather, and imminent peril on one occasion, when the ice 
upon which they were encamped, drifted to seaward with them across Wrotersley 
Inlet. 

After more than eleven months' stay, early spring journeys were commenced on 
February 17th, 1859, when Captain Young carried a dep6t of provisions across 
Franklin Strait, whilst I went southward, to the magnnetic pole, to meet the 
natives, and obtain, if possible, some information. I was accompanied by the 
Interpreter, Mr. Petersen, and some seamen ; we took with us two old sledges. On 
the ^h of Februarr, when near Cape Victoria, we met with a small party of 
natives, who readily built us a large snow hut, and spent the night Vcv \\i ^kVCcIxa^ 
We were subsequently visited bj about 45 individne^B, ttn^ d.\nm^ \>cv« Vsvn ^v^% 
we remained vmoDgst tbem, we obtained many lelica of the \o%V. ct«v%, vcA ^^^a^ 
ibe information that MeTeralrean ago a ship was cru&hcd VntYie Vi^,«a.^wM^^'R 
Utenortb-weBtemBboreofKing WfiUam's island, but tkalt «;Xi\kftt^B««^'^^'^*=°^^"*' 
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safelj;, and went away to a great riTer, wliere they died. These Boothfan 
Eequimaux were well supplied with wood and iron, once the property of the 
white men. With this important information we retmmed to the Jror, after 26 
days* sharp marching, and unosaally severe weather, the merenry being oeea^ 
sionally frozen for many hoars together. The result of this journey was also 
important to g^gnq>hy, since it completed the discovery of the coast line of the 
ikmericon continent Early in April, oar spring joaxneys were commenced. 
Lieutenant Hobson accompanied me as &r as Qipe victoria, each of as having a 
•ledge drawn by four men, and an auxiliary sledge drawn by six dogs, this bemg 
all the force we could master. Before separating, we met two Esqoimanx 
families in huts upon the ice ; from these people we tesnied that a second ship had 
teen seen off King William's Island, and that she drifted ashore in the fikll of the 
«ame year. From this wreck they obtained a vast supply of wood and iron. 

I now directed Lieutenant Hobson to search the northon and western shorea 
of King William's Island for the wreck, whilst with my own party and the inter* 
inreter I marched along the east shore of King William's Island, occasionally 
passing elevated snow-huts, but without meeting with Esquimaux until the 8th m 
May, when near Cape Norton, or, as named in some charts, Cape Smith ; here we 
foand a snow village of 80 or 8£ inhabitants. They quietiy gathered about us, 
much delighted, uid eacer to answer Petersen's questknos. They had not been 
apprised of our approacn, and their independent testimony exactly agreed with 
that which had been previously obtainecL Bartering conunoaced, when I pur- 
chased all the relics of personal interest which th^ possessed, such as suver 
spoons or forks. All the wooden articles they possessed, including a large sledge, 
were made of materials obtained from the wreck. Had I the means of carrying 
them away, I could have purchased many more thingps. Thejf pointed to Peel 
Inlet, and told us that one day's march up it, and from thence four days overland, 
brooght them to the wreck. None of them had been there for more than a year, 
and then but little remained above the ice. Their countrymen had resorted to it 
for several vears past in great numbers, and have carried off all they could, 
fiome few of thcne people had seen the white nun on their mM*ch to the Great 
Biver, and said that ** many qf thetn dropped by the wag,'* but that this was not 
known to them at the time, nor until the following winter, when the bodi^ were 
found. Most of our information was obtained from a sharp-looUng old woman, 
who screamed it out in answer to Petersen's (questions, and was eiwer confirmed 
or corrected by the listeners. I could not dis(K)ver the slightest inclination to 
mislead us, or to hide anything they possessed from our view. The ISathieeon 
Island of Rao was found to be a flat-topped hill, forming the south entrance dT 
King William's Island. 

Leaving these people, and pursuing the native rout& we crossed the low land 
behind it, and met with an Esquimaux family off Point Booth. They also told ua 
that we should find some of their people upon the large island on the Great Biver. 
alluding to Montreal Island: yet none were seen there, nor any recent traces ot 
them. The above were the last Esqxiimaux we met wit^ Point (^ie, Montreal 
Island, and Barrow Inlet were successively searched, but without finding any 
traces of Europeans, except a few scraps of copper, tin, and iron, near an 
Esquimaux stonc-ntark. Having now overlapped the groond searched by Messrs. 
Anderson and Stewart when they ascended the Back Kver in 1856, and having no 
hope of meeting natives by proceeding farther up it, I tamed to the north- west 
to complete the search to the spot where our countrymen first landed upon King 
William's Island. It will be seen that my visit to Montreal Island was in the 
came time of the year, namely, the latter end of Mav, as that in which the sur> 
▼Ivors of the crews of the Erdme and Terror reached it : we saw it in its winter 
igrarb, as thcv saw it, and any marks of cairns designed by them to attract atten- 
tion, would have been rendered most conspicnous 67 the BurronncJng wastes of 
snow. Beaching Dease and Simpson Strait, we continued the minute examina- 
tion of the southern shore of King William's Island without success, until near 
Cape Herschel, the western limit of Simpson's discovery, when a bleached 
skeleton was fbund near the beach, around which lay fragments of European 
dothhig. The snow was most carefhlly removed, and a snudl pocket-book con- 
taininff a seaman's paruhoMnt certificate, and a few letters, were found. Judging 
i^om the remains of his dress, this unfortunate young man had been either a 
Miaward or oScer'a Bemnt, and his position exactly verified the E^uimanx's 
^''^atumg, that "thej dropped as they walked along.** The a\a\«icpa\w!| at fall 
^"Vth upon s level Hdge ofgnyd, jnat above tha ^leaeh* Vn. «k ipu^i ^i&ait> iim 
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; Iwre of snow ; for walkiag on, especially if the person was taHgoBd, it wai 
&r prefBnUe to the ice whereon the sledges woold of necessity have to trareL 
Silnpton'B caini on C^;>e Herschel was next day examined ; it had been disturbed, 
ia Diot the grMter part polled down, and the imprasion left upon my mind 
Im, that rerards were dq^ted by the retreating crews in this conspicnoui 
and well-known position, bnt that they were subseqnoitly removed oy the 
Eaqnimanx. 

I will now revert to the proceedings of Lieutenant Hobson. After separating 
from me at Cape Yictori% he made for Cape Felix, the north extremity of King 
WiUiam's Island. At a short distance to the westward of it he came upon 
vneqatvoeal traces of the Franklin £zpeditiaa--a large eaim of stones, close 
beaide which were three small tents, wiui blankets, old clothes, and other tUbrit 
of a station, probably fbr magnetic or for shooting purposes; but although the 
noond beneath the cairn was broken into, and a trench dug all round it at a 
distance often ftet, no record was discovered. The most interesting of the above 
relies^ including our National Flag, were brought away. Two smaller cairns 
were next found by Liaitenant Hobson as he continued his search, and on the 
6th of May, at Pdnt Victory, the extreme reached by James Boss in 1830, he 
pitched his tent beside a large eaim, which he then supposed to bo the one built 
by that oflBicer. Lying amongst some stones, which had evidently fallen off the 
top of tiie cairn, was found a small tin case containing a record : in fkot, the 
xecordof the long-lost Expedition. By it we have been Informed that in May, 

1847, all was well on board the Srebu* and Terror; that in the year 1845, the 
■ame year in which they left England, they ascended Wellington Channel to 
latitude 77^, and retomea southwards by the west of Comwidlis Island, and spent 
their first winter at Beechey Island. On the 12th of September, 1846, they were 
beset in latitude TOtNS^ longitude 96'23<' W., and here, in the packed ice, about 
16 miles <^ the N.W. shore of King William's Island, they passed their second 
winter. Lieutenant Gore and Mr. Des Voeux, with a party of six meu, lauded and 
deposited the above record, and another exactly similar, which was found in a 
iinaU cairn one day's march further south. Bound the margin of the former of 
these documents much additional information was given, under date the 26th 
of April, 184B. The ships, it states, were abandoned on the 22nd of April, 

1848, about 15 miles to the N.N.W.; therefore they drifted southward only 
12 or 14 miles, in twenty months. The survivors, 105 in number, under the 
command of Ciqstain Crozier, landed at this spot, and built the cairn which now 
exists upon the site of James Boss's cairn, which must have been taken down by 
the Esquimaux. 8ir John FrankUn died on the llth of June, 1847, and the total 
loss by deaths in the Expedition, up to the date of their landing, was nine officers 
and fifteen men. They intended proceeding on the morrow for Back's Fish 
Biver: this record was signed by Crozier, as Captain of H.M.S. Terror, and senior 
ofiOcer, also by Fit^james, as C^tain of H.M.S. Erehue, Even this three days' 
march seems to have shown them how greatly they had overiated their streng^ 
for here they threw away a vast quantity of clothmg and stores of all sorts— in 
fisct, all that was not absolutely indispensable. 

Lieutenant • Hobson continued his search almost to Cape Herschel, without find- 
ing any trace of a wreck or of natives. As he retraced his steps, he left full in- 
fbnnation of his most important cUscoveries for me, so that I hod the advantage 
of knowing what had already been found. After leavmg Cape Herschel, and pro- 
ceeding north-westward idong the shore, I found the traces of natives become less 
numerous and less recent: and after roundbig Cape Crozier— -the west point of the 
Island— they ceased alt<^ether. When a day's march north-eastward of Cape 
Crocier I came upon a boat 28 feet long, mounted upon a sledge of suitable dimen- 
•Icms. A note hot here l^ Hobson informed me of his havhig discovered her five 
days befinre. It was at (mce evident that this fine boat had been prepared with the 
grreatest care for the ascent of the Back Biver. In order to reduce her weight 
she had been cut down to the thwarts, and very light fir upper works substituted, 
supporting a canvas weather-cloth ; and she had been fitted with a housing doth, 
that the crew might sleep within her, and thus obviate the necessity for carrying 
tents. After Hobson's party had dug out 1^ snow which filled this boat, they found 
a large quantity of clothing and portions of two human skeletons. Oiie of tih»ccL 
lay beneath a pile of dotung in the after-part of the \>oa.t, vddi'via&^st^^l^^^ 
last survina'. T 

by wild imimMh. 
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rclinons bookf, and articles of all sorts were fonnd, but neiUMr JonniaL 
pocket-books. Of provisions there remained chocolate and tea, hot no bisco 
meat; there was also tobacco, wood-ftiel, and ammunition. Now, as this boat 
only sixty-five miles ft-om the position of the ships when aband<Hied, it MipWA 
to bo most strange that she should have been deserted so early on the march, 
more so as many precious relics, which might very easily have been carried aw 
remained in her. But, on a close examination, I found that she had be«n rotuxni 
towards the ships ! 

After mature consideration upon all that I have seen, I am of opinion that t 
abandonment of the Erebua and Terror had been contemplated for months pr 
viously to its execution ; also, that the whole crew had become alTccted by scorr 
and greatly debilitated. Wo know that Franklin's ships were cut off Arom m 
supplies of game for three consecutive winters, and that this is the only case oi 
record of ships' crews subsisting solely upon their own supplies for so long a 
period. The Invertigaior was abandoned after the thkd winter, but her crew mid 
been able to procure some valuable fresh food, gome of different sorts, including 
about a hundred reindeer. She lost oiUy three men, yet the whole crew were 
affected by scurvy. But the Erebu$ and Terror, before being abandoned, had lost 
twenty-four men, and therefore I conclude that the remainder of their crowa were 
at least as seriously faceted as were the people of the InvetHaator. 

There are two unportimt questions wnich have been so frequently put to me^ 
that I gladly take this opportunity to offer some explanation upon so deeply in- 
teresting a snlgect. The first question is — Whether some of the one hundred and 
five Kurvivon mar not be living among the Esquimaux ? The various families or 
commiuiities of Esquimaux met with by Bae, Anderson, and myself at different 
times and places, all agree in saying " No : they all died." But let us examine for 
ourselvi'S. The western shore of King William's Island, along which they were 
compelled to travel for twu-thirds of their route, is umnhabiied, and all that is 
known to us of the mouth of the Bock River is derived from the journeys of 
Back, Simpson, Anderson, and myself; none of us have met natives there, con- 
sequently It is fhir to conclude that the Esquimaux but seldom resort to so 
inhospitable a locality. Even much more favoured shores in this vicinity are bat 
very thinly sprinkled with inhabitants, and their whole time is occupi^ in 
providing a scanty subsistence for themselves. In fact, their life is spent in a 
struggle for existence, and depends mainly upon their skill in taking seals during the 
winter, a matter which requires such long training tliat no European has ever yet 
succeeded in acnuiring it. It is therefore an error to suppose that where an 
Esquimaux can live a civilized man can live also ; theprobabihty of procuring the 
means of subsistence, indepoudcut of the £sa\;dinaux, is very uight. Our sledge 
party, during the journey that occupied us for seventy-nine days, and covered 
nearly a 1000 geographical miles of distance, shot only two reindeer, one hare, 
seventeen willow-grouse, and three gulls. Tlie second question is — Why have the 
remains of so few of our lost countrymen been found ? It is, indeed, true, that onlj 
three of the 105 were discovered ; but wo must bear in mind that, from, the time 
they left the ship, they were dragging sledges and boats, and therefore they must 
have travelled almost constantiv upon the ice— not upon the land ; consequently 
all traces or remains there vanished with the summer thaw of 1818. There is no 
doubt that manv relics still remain strewed along the uninhabited shore of King 
William's Island, beneath the snow ; but as it was most careftally examined three 
times over, I cannot think that any conspicuous object, such as would be put np 
to indicate where records were deposited, could possibly have escaped us. The 
summer at Port Kennedy proved a warm one, yet the ice did not permit us to move 
until the 9th of August, and the object of the expedition having been attained, we 
commenced our homeward voyage. On the 2l8t of September 1 arrived in London^ 
mving landed at Portsmouth, and on the 23rd the dock gates at Blockwall closed 
ehind the Fox. 

An interestuig discussion followed on the results of the Expedition, principally 

determining the fote of Franklin, and also as it bore upon the progress of 

ographical aiscovery, in which several of the experienced explorers of the Arctio 

^ons present took part, including Sir Edward Belcher, Captain Collinson, Cu>- 

n Shcrard Osbom, Captain Uobson, Captain Snow, and Captain Kennedy. 

>tain Collinson gave it as his opinion that, after Franklin and his comradM 

ndoned the ships, it was almost impossible, having regard to the question of 

iaions, and to the probable rate at which they woiud be able to travel, cncnm- 

Jif tbejr were with aick, with boats, and lacUiUea fot ptoaocMlt^^ VXui^ 
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joanej, flut they eoold have reached farther than the bottom of the estuary of 
the ChitMt Fish Rhrer, and they all perished. Captain Snow pledged his word, if 
keilih was spared to him, and whether he was assisted or not, that he would 
depart next spring with the Tiew of going oyer the whole gromid again. 

The Chairman, Sir BoderickMurchlM>n, thanking Captain M'Clintock, observed 
that the gallant officer had not giren half credit enough to the real merits of an 
Xq>edittai the results of which were glorious in a geographical point of view ; for 
tbqr had proved Uie navigability of the Bellot Straits, and, for the first time, had 
pointed oat the* north-west point of the American continent, showing that 
Fnmklfai went fiuther north in a ship than any other European had ever reached : 
in other words, that he was the first discoverer of the North- West Passage; 
although others (M*Clnrc and CoUinson) were the first to make it known. 

Henoeforth, antarctic Cape Horn will have its pendant, so to speak, in 9rctio 
Cape Mmrchison — a name honoured alike in geographical and geological science. 
On this subject Captain M'Clintock writes:— *' Our labours have determined the 
exact position of the extreme northern promontory of the continent of America. I 
have uBxed to it the name of Murchison, after the distinguished Preitident of the 
Boval Geocraphioal Sodetv— the strenuous advocate for this * Further Search' — 
ana the able champion of Lady Franklin when she needed all the support which 
private friendship and public spirit could bestow." 

The relics, by permission of Lady Franklin, are exhibited at the United Service 
Moseom, Whitehall. Those discovered in the boat are, generallr speaking, in 
exeeOent preservation, showing how little influence the rigours of Arctic winters 
have opon wood or canvas. The metals are of course much rusted ; but the 
dnonometers. dip-circle, and double-frame sextant, are in excellent condition* 
Among the plate are several spoons and forks, six bearing Franklin's crest; and 
it is worthy of remark, that the greater portion bear marks of very rough treat- 
ment — some being indented, and all more or less bent. One case contains the 
books fbnnd in the boat. The majority are of a religious character. One Bible 
has many MS. notes, in a remarkable state of preservation. The fly-leaf of a 
■mall book, entitled Chrittian Melodie$, has an inscription tn a woman's hand- 
writing to G. G.-Hprobably Graham Gore, one of Sir John Franklin's lieutenants^ 
and signed S. M. P. Another case coutuns a number of knives, lances, &c., ob- 
tained oy barter flrom the Esquimaux, most of which have been evidently made 
by the natives flrom knives or cutlasses obtained from the ships. The record, 
found at Port Victory is also exhibited. Altogether, the exhibition is of a deeply 
interesting though painftd nature. 

Captain M'Clintock's Narrative of the Discovery was published soon after his 
return : the great interest of the subject — for it not only reveals the fate of 
Franklin and nis companions, but adds considerably to our knowledge of the 
Arctio regions, their geography, geology, and natural history — has been testified 
br the sale of 10,000 copies of the work ; and as a literary performance it is 
highly creditable to the talent of the author, who, since his return, has receivect 
ttom the University of Dublin the honorary distinction of LL.D. The City of 
London have also voted him the freedom of the Corporation. 

Captain Francis Leopold M'Clintock was bom in 1819, at Dundalk, Ireland, of 
which town his fiither was Collector of Customs. He entered Her Majesty's Navy 
in 1831 ; was several years mate on bourd the Exeelleni ginnery-ship. In 1845, 
he obtained his Lieutenancy, upon the strong recommendation of Sir Charles* 
Hotham, for distinguished service during the recovery of H.M.S. Oorgon, when 
stranded at Monte Video. In 1848, he joined the first Arctic Expedition in search 
of Sir John Franklin, as Lieutenant under Sir C. J. Ross; and served in the 
second Expedition, under Captain H. T. Austin, as First Lieutenant of H.M.S. 
AagUtanee, Captain Ommanney. He was promoted on his return to England in 
November, 1861, to the rank of Commander. In the spring of 1852, he sailed in 
command of H.M. Steamer Intrepid, one of the four ships under Sir Edward 
Belcher. He returned to Englandin October, 1854, when he was promoted to the 
rank of Captain. Having in vain solicited employment from the Admiralty, he 
accepted the command of ILady Franklin's final Expedition, as already described. 
To sum up Captain M'Clintock's services, we may add that he has spent six 
winters and ten snmmers in the Arctic regions ; and has travelled on Cv^^ ^2Ck 
search of Franklin five thousand miles— which servicea have Y>«e\x Qc>\x&\ffCkXQa.Xfii^\)il 
his diiooTeij of the Me of the long-loat Explorer. 
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IBON-OASED WAB STEAK-F£JGATES. 
(TSee ike VignetU.) 

Thi contract for the first of the tremendous engines of war to bear 
ibis name was accepted in the spring of 1859, by the Thames Iron 
Ship Building Company, and the first yess^ is now building at 
Blackwall. This was originally intended for an iron- cased steam 
ram ; that is to say, a vessel built as nearly shot proof as possible, 
and not only intended to engage, bat especially to run into and 
•ink others. From this design, however, she has been altered, and^ 
is now to be built merely as a shot-proof heavy-armed frigate of 
perhaps 36, or perhaps 70 guns, as the Admiralty may eventually 
decide. She is to be named the Warrwr^ and will be at once fire 
and shot proof — ^the largest, strongest, swiftest man-of-war afloat in 
the world. But since the drawings of this noble ship were made, 
the Admiralty have, in their more recent plans for genuine steam 
nuns^ accepted much which they had formerly condemned, and, on 
the other hand, condenmed a good deal of work on which they 
formerly insisted. Thus the two iron- cased vessels, or steam- rams 
proper, which are now being built, — one on the Tyne by Palmer, 
and the other by Westwood and Bailey at Millwall, — ^are, though 
both shot proof, smaller in tonnage and armament, and nearly 100 
feet shorter, than this gigantic frigate, the Warrior, Though great 
progress has been made with it, the more striking parts of the hull, 
such as the beak and stem, have yet to be built up. Now (Jan. 
1860) one only sees dimly through the forest of timber which sup- 
ports the midship part of the ponderous hull, the really enormous 
solidity with which it is aU put together. A perfect network of 
T-shaped iron beams cross and recross one another in every 
direction. The wrought- iron " box girders " which run throughout 
the vessel from stem to stem are the most powerful things of their 
kind that have ever yet been made ; yet all these beams and girders, 
angle-irons, and tie-rods, of which the whole hull is apparently 
bmlt, are mere trifles to the things which have yet to be put into 
her. A whole mountain of teak, which half fills one part of the 
yard, has to be consumed in her outer * Mining," while her armour 
platc» lie about in ponderous slabs, weighing many tons, each from 
16 to 18 feet long, 4 feet wide, and 44 inches thick. TVi« tlqa,^ ^t 
eotwater of the vesBelis one immense talab oi wtou^WtcvXL, ^iic^^ 
SO feet long, 10 inohea thick, and welgldng xi^'wax^ o^ VI Vsoa* 
Tbe aerew ihwi^e is one piece of the finest ioTjjed Vion^ ^^i^aswX ^s^ 
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slightest flaw of any kind, and weighing no less than 44 tons. TiH 
the present work was commeDced such masses of forgings were never 
thought of, even in the construction of the Great Eastern itself. 
The following are the dimensions of the Warrior : 

Extreme length, 380 feet ; ditto hreadth, 68 feet ; depth, 41 feet 6 inches : 
and her tonnage no less than 6177 tons. The engmes (screw, of coarse) are to 
he by Fenn and Sons, of 1260 horse-power, and of these we shaU, on a future 
occasion, lay a separate and detailed description before oar readers. Their 
total weight, with ooilers,- will be 960 tons, f^or these she will, uafortanately, 
only be able to carry 960tons of coal, or enoa|;h for about six days' steaming. The 
armament (counting her only as a 36-ffan fngate), with masts and stores, will 
weigh 1200 tons, and this, with the hull, which is to be no less than 6700 tons, 
will eive her a total weight, when ready for sea, of about 9000 tons in all, or tho 
weight of the Oreat Eattem when launching. With the fine lines and immense 
horse-power of the Warrior a speed of not much less than 16 or 16 knots am ■ 
hour is anticipated ; so that should her commander, in case of any emergopcyv 
choose to use her as a steam-ram, he could UteraUy dri^e his ship straight oyer 
a whole fleet of three-deckers without a chance of being injured by their broad- 
sides in closing. 

There is no external keel, but an inner kind of girder, which acts as a keelson. 
This is formed of immense slabs of wrought scrap iron an inch and a quarter 
thick, and 3 feet 6 inches deep. To it are bolted the ribs — masrayewroug^ 
iron T-shaped beams an inch thick, and made in joints 6 feet long by % 
deep up to 6 feet below their water-line, where the depth is diminished so as to 
form a deep ledge or angle, on which the armour plates and their teak lining 
rest. These immense ribs, except where the portholes intenrene, are actually 
only 22 inches apart. Above the keelson, and inside the ribs, are the five boz« 
girders we have already mentioned, which go the whole length of the ship, from, 
stem to stem, and from which spring diagonal bands, tying every rib together. 
The orlop deck is of wood, and 24 feet above the keel ; the main deck is of iron, 
and cased with wood, and nine feet above the orlop ; the upper deck will also 
be of wrought iron, cased with wood, and seven feet nine inches above tha. 
main. All these decks ai^ carried on wrought iron beams of the most powerftd 
description, to which both decks and ribs and all are bolted as in one piece. 
The " skin" of the ship, as it is termed, which covers all these ribs on the out- 
side, is also of wrought iron, an inch and a quarter thick, under the bottom, to 
nearly one inch thick up to the spar deck. From five feet below the water line 
up to the upper deck comes, in addition to this, the great armour of teak taid 
iron over all. This is formed of a double casing of tne hardest teak, 18 inchee 
thick, with the beams laid at right-angles to one and other. Over these again 
come the plates of iron we have already mentioned, so as in all to case the broad- 
side of the vessel with 20 inches of solid teak and 6 inches of the very finest 
vrrought iron. This tremendous coat of armour, however, is, of course, not 
intended to cover the whole of the vessel. Indeed, with such an entire casing 
it could scarcely float at all. Only the broadside, or about 220 feet of the whole 
length, is so protected. The stem and stem have no armour plates, but are 
covered with iron plates 1^ inch thick, and lined with 24 inches of teak. To 
compensate for the armour, both the stem and stem are crossed and reorossed in 
every direction with water-tight compartments, so that it is almost a matter of 
perfect indifierence to those on board the Warrior in action whether they get 
riddled with shot or not. It is, of course, needless to say that the whole vessel 
is subdivided in some 20 places by wrou|;ht-iron water-tight bulkheads of thi9 
most solid description. Those which cut oft the stem and stem firom the armour- 
coated portion of the ship are cased with teak and armour plates below the 
water-line, exactly like the oroadside of the vessel. Thus, supposing it possible 
that both stem and stern could be shot awaj^ completely, the fighting portion of 
the vessel would remain as complete and as impenetrable as ever, stilf opposing 
20 inches of teak with 6 inches of wrought iron to every shot, The bows, as the 
spot where the whole force of the shock must be received in case of the vessel 
ever being used to mn down an enemy's ships of war, are stren^hened inside 
wj'tA » perfect web of ironwork. "No less than eight wrought-uron decks, an' 
-waA tlu'at, stretch back from this part to the armour p\«tea, «a'ff«iS!L%a wK{f^T\j%' 
^aa diaffoaaJ bracings innumerable. The number ot guna to \ife oasmed. Qi<Q.^2&»< 
'««'« deck is to be 36, of which 30 are under the araxoux ooa\in%»««A\i»Tw\ 
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tare and aft. It ia not jet poaitixely decided, though we believe there is little 
doabt that there wUl be either 30 or 36 broadside guns on the upper or spar 
deck as well, making her a 60 or 70-gnn frigate. ML these pieces of ordnance 
are to be Armstrong's longest range guns, and throwing shot of 1001b. weight. 

All the armour plates are dovetailed at the edges into one another, 
and fastened through the teak and iron into the inner ribs of the ship 
with bolts, which are counter- sunk outside so as to have their heads 
level with the sur£Ekce of the plate. The total weight of the plates 
required for the vessel is 1000 tons. 

These monstrous slabs of armour are formed of scrap-iron with a 
certain proportion of puddled bar-iron, which makes a mixture of 
^most unyielding toughness. Some of them taken to Portsmouth 
have been subjected to the mostj severe tests in order to ascertain 
their capacity for resisting shot and shell, and the remnants of these 
plates are now at the works at Blackwall. They were fired at by 68« 
pounders at a point-blank range of 200 yards. The massive shot 
even at this short distance have failed to penetrate the iron, though 
they have dinted it to the depth of one and a half or in some cases 
two inches. Six of the shots struck within a circle of almost less 
than two feet diameter. Each after the second shot (which, of 
course, more or less broke the fibre of the iron) tore a narrow cir- 
cular fissure or crack outside the mark of the diameter of the shot 
dint, until at the sixth shot in almost the same place the plate was 
broken and torn apart. Six such heavy shots are never likely to 
strike all in the same spot ; and the Warrior will (herself be armed 
with the heaviest guns in the world, which have sufficient range to 
enable her to commence her action with an enemy at least four miles 
distant. At two miles she herself will be to the enemy- out of range 
for all practical purposes, even for the heaviest smooth-bore guns 
yet used in any navy, and at 1000 yards distance a 68-pounder shot 
scarcely dints her iron sides to the depth of half an inch. — Times, 

PBOGBESS OF CIVIL ENGINEEBING. 

Mb. Gboboe Pabkbb Biddeb, as President of the Institution of 
Civil Engineers, has delivered an address, the main objects of which 
present many points of high interest. Among these are the following : — 

Sydravlic Engineering. — Mr. Bidder urged the importance of 
the effects of imder-draining upon the condition of our rivers ; and 
reverted to his view — that in certain soils and under certain cir- 
cumstances, the effect of under- draining would be to pass less water 
to the rivers than had previously flowed into them. If this view be 
correct, precautions should be taken to provide for the possible 
effects of an operation which is, otherwise, so rapidly augmenting 
the fertility of our soil. The prevailing fashion of subverting the 
cesspool system and of introducing outfall sewers, was then ad- 
verted to. One great inducement hitherto held out, had been 
tlie prospect entertained of employing the sewage for the fer- 
tfliBation of the neighbouring land. Mainly by tiie exe^cXivoiLi^ ^i 
Mr. Hawkeedej, C.K, tbia has been proved % dc\\x«^ovi> vcA 
to a grwU extent dispelled, Becent investigations XiSb'^e ^o^xi^ 
that ia totrju amply supplied with water, the aevja-^e ^ioi^Xaicaa 
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Tery little, if any, fertilizing quality ; certainly none of conamer- 
dal yalue. Indeed, a carefol considfiTation of the economy of our 
rivers might have anticipated the condoaion. Look at the course 
of the Thames flowing through this great city — consider the enor- 
mous population on its banks, before it reaches the metropolis — ^what 
would have been its condition, had not running waters possessed 
that quality of self-purification which renders the sewage of towng 
of no practical value ? The President announced his intention ta 
devote iOl. for the best paper upon the ''Begime of Bivers.** 

Submarine Telegraph Cables. — ^The experience, up to the present 
time, has altogether been very unsatisfactory — ^whether we consider 
the condition of the cables laid across the Atlantic, or of several of 
those submerged in the Mediterranean, and as regards their dura- 
tion after being laid down. It was the opinion of the late Mr. B« 
Stephenson, whilst presiding over the afi^rs of the Electric and In- 
ternational Telegraph Company, that a cable could not be antici- 
pated to last more than ten years, and he therefore insisted on an 
annual provision being made for this decay. On the other hand, 
there are other companies possessing submarine cables, who will not 
make any such provision. On this subject the Government have 
appointed a Commission to investigate this question, with the most 
ample scope for their inquiries. The inquiry has for its object, not 
only the best form of cable to be laid at great depths in the ocean, 
but also the electrical condition when laid. It is, no doubt, owing 
to the want of such a preliminary inquiry, that so large an amount 
of national capital has been wasted in such operations, and espe* 
cially in laying that across the Atlantic. 

Westminster and Victoria Bridget, — In conclusion, Mr. Bidder 
thus effectively contrasts the progress of Government works with 
those undertaken by private enterprise: — ^There is, within a 
short distance, an iron bridge, scarcely even partly completed, 
across the Biver Thames. There is no doubt that this bridge 
will be substantially and skilfully constructed, but it cannot be 
said to involve any feature of mechanical difficulty ; it is con- 
structed in London, and thus commands, in respect of labour and 
materials, the resources of the whole empire. Ajiother iron bridge, 
q)anning the Biver St. Lawrence, in Canada, is entirely completed^ 
and is opened for traffic ; this bridge extends for nearly a mile and a 
half across a stream, having a current varying from, seven to ten 
miles an hour ; it has to resist the pressure of ice accumulating, 
occasionally, to the depth of thirty or forty feet. The severity of 
the climate is such as to restrict the actual period of working to a 
few months in each year ; the iron work and the great proportion of 
the skilled labour was derived from England ; and a severe mone- 
tary crisis had also to be surmounted, which latter, however com« 
paratively unimportant in Government operations, exercises a for* 
juidable influence on private enterprise. Yet this entire work has 
Ifeen executed contemponmeouBiy with the one uncompleted half of 
^Weatminater Bridge ; thus evidencing what V\ie crm esi^^oes caa 
««t> ftlien impelled by the pressure of private enXergtvae, «d& wsa.- 
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irasted with his exertions when trammelled by the restrictioiu inoi- 
dental to the conduct of Govenmient works. 



THE 6BKAT BELL OF THE WESTICHTSTEB PALACE OLOOE. 

In the Tear-Book of Facts, pp. 86—89, 1859, were fully described 
the raising and hanging of the Great Bell in the Clock-tower at ih» 
"New Palace, Westminster ; and Mr. Jabez James has since read to 
the Institution of Civil Engineers a paper on the process, with some 
account of the four quarter bells. These were cast by the founders 
of the Great Bell, Messrs. Warner; the third having been con- 
demned as defective, had to be recast. The firsts weighing rather 
more than 1 ton 1 cwt., was lifted in three hours ; the secon^ 
weighing upwards of 1 ton 5 cwt., occupied three hours and a half; 
the third, which weighed above 1 ton 13^ cwt., took four 
hours. These three bells were rabed by means of a single 
chain, made of biEurs 7-8ths of an inch diameter, and a crab with 
a double purchase. The fourth quarter bell, weighing more than 
3 tons 17i cwt., was lifted in six hours by a similar chain, 
reeved through a single pulley, and by a double purchase-crab. 
These bells were hung at the four angles of the tower, around the 
large bell, for convenience of sounding. In conclusion, Mr. James 
proceeded to state the experiments that had been made before the 
weight of the hammer and the distance it should fall through were 
finaSy settled. The weight was decided to be 6 cwt. 3 qrs. 10 lbs., 
with a fall [of thirteen inches. This arrangement for striking the 
hours was continued until (on October 9th) the bell was discovered 
to be fractured in two places. One of the cracks was precisely in 
the same position in this bell as in the former one, exactly opposite 
to the place where it was struck by the hammer, and the other was 
about two feet away from it. The first fracture appeared to be 
about fifteen inches, and the second about twenty-four inches long ; 
but they did not extend through the thickness of the metal^ nor 
within two or three inches of the lip. 

In the discussion, it was remarked, that the composition of the 
metal of the bell was not the same as that usually adopted in this 
country and on the Continent^ there being a greater proportion of tin 
than was customary. It was also thought tiiat the use of charcoaL- 
■nelted copper, as was the case in Russia, was advantageous. It 
was suggested whether the interval between the blows of the hammer 
might not have been too short, and whether the chattering of the 
hammer, due to its not being cleared immediately after striking, 
might not have a tendency to produce numbness, and hence stun 
the bell and contribute to its fracture. It was urged that the ^eat 
weight and fall given to the hammer must have acted prejudicially. 
These were supposed to be rendered necessary by the thickness of 
the metal, which had been made considerable, in order to guard 
against accident; but it was contended that it had a contrary ten- 
dency. — 

THE '^ GREAT EASTBBN'* BTILAX-^BIP. 

Taza MtapendouB vessel has occupied a large sYiaxe ol ^\3^<q VoNAXUi^ 
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during the past year.* She started on her trial trip on September 
7th ; on the voyage an explosion took place off Hastings, owing to 
some imperfection or neglect in connexion with the casing of one of 
the boilers, when ten firemen were killed, and several other persons 
were severely injured. The effect of the catastrophe is thus de- 
scribed : 

The engineers who ins^cted the rent masses of iron and other evidences of 
the tremendous force ot the explosion came to different conclusions as to the 
Amount of steam pressure which occasioned it. The majority generally esti- 
xnaied it as haying been between 400 lb. and 600 lb. to the square mch, an amount 
of pressure which, as far as can be calculated, has never yet been got by steam. 
The highest-pressure boilers for locomotives are only made to wiUustand about 
1501b. to the inch. Even for experimental purposes a pressure of 600 lb. or 
6001b. steam has never yet been generated. James Watt, in his earliest experi- 
ments on evaporation, made some very small globular boilers on which it was 
said a pressure of 400 lb. was eventually got, but aiqrthing approaohine to 600 lb. 
or 600 lb. has never jbeen so much as heard of among engineers till the present 
most unfortunate occurrence. Gunpowder when exploded expands 800 times its 
bulk, and when steam is super-heated to an intense degree the water becomes 
tttterly decomposed into its constituent gases, oxygen and hydroeen, which, 
when Drought into contact with any'red-hot smface, recombine wiu the most 
fearful explosion. This was exactly what took place on board the Oreat SoMiem, 
and the blow-up in its force was precisely similar to what would have taken 
place had the space between the inner and outer casing of the funnel been filled 
with gimpowder instead of steam. 

The above trial and subsequent trips have been minutely 
detailed in the daily journals. In that from Portland to Holyhead, 
in October, the vast size and speed of the engines are illustrated by 
the fact, that at ten revolutions the paddle-wheels dashed through 
the water at something like 1600 feet per minute, and the screw re- 
volved at 2500. When accomplishing this, the consumption of fuel 
was at the rate of 250 tons a day for both eng^ines, die indicated 
power being nearly 5000 horses — about 2000 horses for the paddles 
and a little over 3500 for the screw. Nevertheless, the trial 
trips have been imperfect successes. Mr. Bidder, as President 
of the Institution of Civil Engineers, thus feelingly referred to 
the vessel as the optis maodmum of Brunei: — ''lliere does not 
appear to be any te&soA why she should not be mechanically 
successful ; but all who «^.have had extended experience in our 
profession are aware, that ill all experiments there will arise certain 
phenomena, which no human foresight can anticipate. Now, seeing 
that the Oreat Eastern is six or seven times the bulk of any existing 
vessel, and seeing that this, of necessity, involved the application of 
two sets of engines, two kinds of motive power — the paddles and the 
screw-propeller — bearing also in mind, that she was intended to 
encounter head seas at a speed never hitherto contemplated, and 
knowing also the enormous forces which ordinary vessels have to 
withstand in heading the waves, however slowly in heavy weather, 
it might reasonably be expected, that in many respects her first trial 
would be somewhat disappointing. I sincerely hope, and I am sure 
that I carry your sympathies with me, in trusting, that there still 
remain in this country, sufficient skill, enterprise, and co-operative 
-action, to bring this great experiment to ft tqsI te&t, and thus to 
^oinj?Jete the most&ttiDg ZDemorial to the fame oi ova A«seaafedkli\«a!?i^'' 

* Very fully described in the rear-Book qf Focts,\^ft« 
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SUPSB-HEATED STBAU. 

The idea of working engines by Super- heated Steam, and the im- 
mense saving of fuel and increase of power it would effect, was, we 
believe, first started many years i^o by Mr. Howard, and subse- 
quently by Dr. Haycraft. The difficulties, however, in the way of 
its adoption at that time, and the undue estimate of the importance 
of the principle^ prevented those gentlemen from realizing very great 
practical results. At a later period the matter was again taken up 
by an American engineer — Mr. Weatherhead — ^who, however, only 
super-heated a portion of the steam and mixed it with common steam 
in its way to the cylinders. The success which attended even this 
partial Application of the process again revived the idea, and en> 
eouraged other engineers to turn their attention to the subject. The 
result of these renewed efforts is that several methods of securing the 
great ec<momy to be effected by super-heating the steam have been 
under trial. The value of the improvement on the score of economy 
in working may be best illustrated by a single fact, namely, that the 
Peninsular and Oriental Company's bill for coal annually amounts to 
ihe enormous sum of 700,0002. ; and that by working their vessels 
with super-heated steam properly applied, it is become almost certain 
that, without any detriment to the machinery, from 28 to 30 per 
cent, of this gigantic outlay can be saved. As to the various pro- 
posed methods of super-heating steam, it may be briefly explained 
that the conditions required to be fulfilled are perfect simplicity of 
arrangement with ready control over the apparatus ; that it should 
be so placed as not to be liable to accidental injury in the engine- 
room ; and that the heat employed for super-heating the steam should 
be waste heat which has already done its duty in the boilers and is 
passing away. 

All these conditions have been most satisfactorily fulfilled by Mr. 
Penn in the new engines on board the Peninsular and Oriental Com- 
pany's ship Valetta, which were tried down the Thames for the first 
time on April 21st. The Valetta was for many yean the mail-boat 
between Marseilles, Malta, and Constantinople. While thus em- 
jdoyed she had Penn's engines of iOO horse- power, and to work these 
up to an average speed of fifteen miles an hour required a oonsump- 
tion of fuel of from 70 to 75 tons of coal per day. At no time was 
it less than from 45 to 55 tons. These engines have now been re- 
moved to a vessel nearly double the tonnage of the Valettaf and the 
latter fitted with engines by Mr. Penn on the super^heating prin- 
ciple. His method of doing this is to place in the smoke-box of the 
boiler, through which the hot air from the furnace first passes, as 
large a numbBr of small pipes as is consistent with allowing a free 
draught from the furnaces. Through these all the steam from the 
boilers passes in its way to the cylinders. By this plan an immense 
heating surface in the pipes is secured ; the st^m is in a subdivided 
form, so as to be readily acted on ; and the waste heat from the fur- 
nace is utilized at the point where its intensity \s g;cea.\«a^>, «.Ti^^\i«t^ 
the greateBt oonveniencett exist for applying tVie K^^wnL\>\)A. '^'^ 
meuu of three ordinary stop- valves the "w\i.o\e coTi\iriNww'C« ^»».\» 
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shut in or off &om the engines at pleasure. In ordinary engines 
steam leaves the boilers at about 250°, but declines from this tem- 
perature in its way to the engines to 230% undergoing from conden- 
sation a still greater and more serious diminution of heat in the 
cylinders. From these causes, and also from the immense quantitj 
of waste heat which escapes through the smoke- box and up the 
funnels, there has always been a theoretical loss of steam power 
amounting to 40 per cent.^ as compared with the coal consumed. It 
is this loss of power and waste of heat which the super-heating pro* 
cess is intended to prevent ; and which will, of course^ allow a reduo- 
tion of from 28 to 30 per cent, on the fuel now consumed. 

By the super-heating process the steam is raised in passing along 
the pipes in the smoke-box (where the heat is about 650°) firom & 
temperatui*e of 250° to 350°, and so enters the cylinders at 100° in 
excess of the temperature due to its pressure. This extra heat is, of 
course, rapidly communicated to the metals, and prevents the oon* 
densation in the cylinders or other parts of the engines, which would 
otherwise^ of course, take place. Singularly enough, a smaUer 
amount of cold water is required to condense the steam at this high 
temperature of 350° than when at the ordinaiy heat of common steam. 
The trial trip of the VcUetia was most satisfactory, not only as re> 
gards the engines, but still more so as to the application for the 
super-heating process. At the measured mile at tiie Lower Hope^ 
near the Nore, the result of repeated runs gave an average speed of 
nearly 14^ knots per hour, thus realizing with engines of 260 hone- 
power, and a small consumption of fuel, the same rate of speed as 
had been gained with her previous engines of 400 horse-power, and 
a consumption of 75 tons of coals per day. The superheating appa- 
ratus evidently effected a most important saving in fuel, but until 
an average of many days' working was obtained it was difficult 
to estimate the exact amount economized. There seems^ how- 
ever, every reason to believe that an average of 14 knots an hour 
can be obtained with a consumption of only from 24 to 26 toDS per 
diem. The thermometer during the trial indicated in the stram 
rapes an addition to the ordinary temperature of 100°, which Mr* 
Penn believes to be enough for all practical purposes of supers heating. 
Even when making from 33 to 34 revolutions per minute, and driving 
the vessel against a strong head wind and tide, it was impossible ta 
consume all the steam generated, which was blowing off from both 
boilers all the trip. The engines are remarkable for l£e extraordtnary 
beauty and simplicity of their proportions, qualities well known in 
all engines from Penn and Sons, and whidi, combined with the 
strength of the materials and perfection of the workmanship, make 
this firm the foremost in the world for machinery of this deaorip- 
tion. Both cylinders are oscillating, of 62 inches diameter, and with 
a stroke of 4 feet 6 inches. The paddles are on the feathering 
principle, and the boilers of Lamb and Co.'s patent. During the 
whole course of the trials, and when going at one time neany 16 
I^otff, there waa no perceptible vibration, even at the end of the 
^^ooa neareat to the enginea. WheiL it la TemeuOoeccA ^^K^aib Victfr 
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gnper-heating process which can effect such important results is 
capable, as we have said, of application to steam machinery of eveiy 
kind, including even locomotives, it cannot be doubted that the 
trial of April 21st, and its great success, is one of the most im- 
portant events for the progress of steam which we have had to 
chronicle for many years. — Timet, 

Upon this communication, the Hon. Major Fitzmaurice writes 
to the same journal : — 

^' It is now twelve years or more since I was engaged in experi- 
ments at Woolwich Dockyard, introducing high-pressure engines for 
ships, launches, and gunboats, and I then endeavoured to introduce 
super-heated steam, in order to reduce the size and weight of 
boilers in small boats. 

"I was laughed at by several eminent engineers for endeavour- 
ing * to roast the steam after it had been boUed' (for that is lite- 
rally the process), by introducing coils of pipe into the smoke-box ; 
and I have the identical drawings by me at this moment. My 
principle was, that the lateral heat of a flame is nothing as com- 
pared with that at the point, and that the great mass of calorio 
always runs in the direction of the flame. I believe, for this reason, 
the extraordinary fact has often been seen, that, when two men are 
walking togetiier in a thunderstorm, one is killed -while the other ia 
only severely scorched. The point of the flame has entered one, 
while the other has only felt the lateral rays. Having spent many 
thousands in the advancement of science, all I ask for is credit where 
it is due." 

JONBON*S KARINB-EirOIinB OOYSBNOB. 

A PAFEB has been read to the Institution of Mechanical Engineers 
by Mr. Maudslay, upon this invention, to prevent the engine 
from running off at an excessive speed, when the resistance of the 
water to the screw-propeller or paddle-wheel is suddenly removed by 
the pitching or rolling motion of the vessel in stormy weather. The 
Gbvemor consists of a piston working in a cylinder, the bottom of 
which communicates with an opening through the side of the vessel, 
as near as possible to the propeller or paddle-wheel ; the pressure of 
wat«r in the bottom of the cylinder thus corresponds exactly with the 
depth of immersion of the propeller, and tends to raise the piston, 
which is loaded on the top by an adjustable spring, and connected 
by bell-crank levers and links with a throttle-valve in the steam pipe 
of the engine. When the motion of the vessel causes the propeller 
to be less deeply immersed, the pressure of water in the cylinder is 
diminished, and the piston is forced down by the spring above, 
dosing the throttle- valve to the required extent, and preventing the 
speed of the engine from increasing ; while, on the other hand, when 
the propeller is more deeply immersed, the pressure in the cylinder 
is increased, and raises the piston, opening the throttle-valve and 
admitting more steam to the engine, so as to Tnainta^n. >iXie t^q^ve^ 
speed; iSie object being to control the speed oi t\i© eti?^\xv^^i^^«^^'*» 
kas time to abxage sensibly instead of waitiiig iox «k cV^Q^ei Q?l «^«^ 
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ia the engine to bring the governor into action^ as in the case of the 
ordinary engine governor, 

DENSnrX OP BTBAM. 

Mb. W. Eaibbaibn has communicated to the British Association, 
his *' Experimental Besearches to determine the Density of Steam at 
various Temperatures." The object of these experiments was to 
verify or correct the theoretical formul® and speculations in rega]^ 
to the relation between the specific volume and temperature of st^m. 
The experiments were conducted on a novel and orig^al principle, 
applicable to any temperatures and pressures 'capable of being sns- 
tained by glass vessels. The determinations were made at pressures 
varying from ten to fifty atmospheres. They uniformly show a de- 
cided deviation from the law for perfect gases, and "in 'the direction 
anticipated by Professor Thomson, the density being 'uniformly 
greater than that indicated by the theoretical formula of Gay-Lussac 
or Dalton, Dumas, and others. The author hopes at the next 
meeting of the Association to lay before the Section results which 
will determine the value of super-heated steam^ its density 2Uid 
volume, as compared with the pressure, at all pressures varying from 
that of the atmosphere to 500 pounds on the square inch. Pro* 
fessor Macquome-Rankine and Dr. Joule expressed their opinion of 
the great value of Mr. Fairbaim's researches, and trusted that he 
would continue them. 

SUBFACB CONDENSATION. 

Db. Joule has communicated to the British Association his re- 
searches '*0n Surface Condensatiob." The author described the 
experiments he had made on this important subject. A peculiar 
arrangement he had introduced gave a very increased effect to 
a given sur&ce. In this arrangement a copper spiral was placed 
in the water spaces. The spiral had the effect of giving the water a 
rotatory motion, which was thus compelled to travel -over a larger 
surface than it would otherwise. - He also pointed.out that he had 
succeeded in producing a better vacuum thaii the temperature of the 
condensing and condensed water appeared to warrant, and that 
thus a fresh and unexpected advantage was proved to belong to the 
system of surface condensation. 

A discussion took place, in which Professor Macquome-Rankine^, 
Messrs. A. Taylor and W. Smith, took part ; and a wish was ex- 
pressed that Dr. Joule would continue his important researohes 
and give the results at a future meeting. 

STEAM TBANSPOBT, AND THE CONSUMPTION OF COAL. 

A PAPER has been read to the British Association ** On Mercantile 
Steam Transport Economy as effected by the Consumption of 
Goal," by Mr. G. Atherton, Ghief Engineer of the Boyal 
Dockyard, Woolwich. — ^This is the third and conclu4iug paper on 
^A ifubject. 
Mr. T. Webster pointed out that in Mr. AttiettoriR^T%V. >^«^w «iw 
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this subject he had taken the consumption of coal in marine engines 
at 4 lb. per indicated horse-power per mile, while in his present 
paper it was taken as low as 2^ lb. This was a gratifying fact, 
showing the progress which had been made. He believed it was 
due mainly to the use of super-heated steam and the increased adop- 
tion of the principle of expansion. He thought the public were 
indebted to Mr. Atherton for his labours, which he trusted would 
result in the establishment of a unit of displacement and horse-power, 
in lieu of the* tonnage measurement at present adopted. Mr. W. 
Fairbaim bore testimony to the great value of Mr. Atherton's 
labours ; he recollected when from 7 lb. to 10 lb. per indicated 
horse-power was the general rate ; that had been reduced to 4 lb., 
and it was now from 2 lb. to 2} lb. Super-heated steam had doubtless 
been the cause of this economy. Mr. M'Gonnell considered that 
super-heated steam was in reality dry steam. 

STSAH SUPERSEDED. 

Db. a. H. Ensman, of Stettin, proposes, as a Substitute for Steam, 
carbonic acid in the solid form, and anticipates that his discovery (?) 
will lead to the navigation of the atmosphere with balloons. It is 
neaiiy a quarter of a century since Thilorier succeeded in producing 
solid carbonic acid ; and the process of making it has since been 
much simplified by Faraday and Natterer. Faraday has stated 
that carbonic acid is a singular substance, on account of the hi^ 
pressure which emanates from it in passing from the solid state ; 
there is nothing equal to it in this respect. Its vapour is said to 
have an enormous pressure which increases with its temperature. 
At 2<erOk it is equal to 23 atmospheres ; at 16 degrees, to 29 
atmospheres; and at 82 degrees, to 38 atmospheres. The only 
difficulty was the production of the solid acid insufficient quantities ; 
but Natterer has succeeded in obtaining several pounds at once, and 
his apparatus, which will stand a pressure of 2000 atmospheres, is 
now sold in Vienna for lOZ. We are not told the cost per pound of 
the acidy nor its economy as compared with steam. 

STEAM- BOILEB EXPLOSIONS. 

Mb. T. Aboheb, Jun., has patented certain improvements in 
apparatus for preventing Explosions of Steam-boilers. Here thQ 
snpjdy valve is enclosed in a case having an opening at the top, 
through which the rod of the safety-valve passes; and by which steam 
passes from the boiler when the safety-valve is somewhat raised. 
On the rod of the safety-valve there is another valve, which, when 
the safety- valve is raised beyond a certain point, closes the opening 
in the top of the case, causes the steam to pass through a pipe 
which leads from the case to the interior of the furnace of the boiler, 
and so damps the fire and reduces the pressure on the boiler. Steam 
is also caused to pass on to the fuel in the furnace when the water in 
the boiler gets too low. This is accomplished by «k {Lo^V. Vcl >i)[i%\^^^ 
having a n>d attached to it, which passes tliTOUgb. & e.X.xx^ii^-V^nE.*^'^ 
the top of the boiler. Tim rod also passes t\iTO\ig\i a.\io\'a m ^ V^^- 
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longation of the weighted roller, which keeps down the safety- valye, 
and on the end of the rod there is an enlargement which cannot pass 
through the hole in the lever. Thus, when the water in the boiler 
gets too low, the weight of the float depresses the arm of the lever 
through which the rod passes, lifts the arm of the lever which keeps* 
down the safety-valve, and allows the steam to pass on to the fuel 
in the furnace. — Mechanics* Magazine. 



IMPROVEMENTS IN STEAM NAVIGATION. — CONSUMPTION OP 

SMOKE. 

The following noteworthy facts have been stated to the Mecha- 
nical Section of the British Association. 

Mr. J. Oldham referred to the use of Silver's Marine Governor 
for steam-engines on board ships, which are stated to be so sensitive 
in their action that the slightest pitching motion is at once indicated, 
and the steam admitted or excluded as the case may require. 

Mr. A. Henderson, in reference to Silver's steam governor, which 
had been mentioned by Mr. Oldham, said he believed it to be a most 
valuable invention, and in connexion with Luntley's steering appa- 
ratus, which had been fitted to the Great Eastern^ would place the 
control of a steam-ship directly in the hands of the captain. 

Mr. Oldham, in reply to a question from Mr. Eddison, stated that 
there was a decided economy in fuel arising from the consumption of 
smoke, but even if there were not, it was worth all the trouble to 
get rid of the dense clouds of smoke at sea, which frequently led to 
collisions, and were worse than fogs. 

Mr. W. Fairbairn had paid great attention, for many years past, 
to the subject of smoke consumption. The principles on which this 
depended were now well known, and there were an infinite nnmber 
of contrivances by which the object could be attained, but in all 
cases their efficiency depended on the care of the stokers. He be- 
lieved that it must be made the interest of the stokers to get rid of 
the smoke : let there be premiums for them when there was no 
smoke, and fines when smoke was made ; and he saw no difficulty 
in getting rid of the nuisance entirely. With reference to Silver's 
governor, it was an extremely ingenious invention, and he had no 
doubt of its efficiency and its value on board ship. On land there was 
nothing equal to the revolving valves originally invented by Watt, 
but these were not applicable to marine engines. 

Mr. Oldham, in reply to a question from Admiral Moorsom, in 
reference to Griffith's screw-propeller, said that so far as his expe- 
rience went there was nothing equal to Smith's original propeller in 
form, though a third thread was now used which increased its 
efficiency. 

* Mr. W. Smith pointed out that, looking to the expeHments which 

had been made on board H.M. Yacht, the Victoria and Albert, and 

Jateljr on hoard. H.M.S. JDoris, Griffith's screw had proved to be the 

^efft Silver's governor was now on trial in iotVj cbi^B. It saved 
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the engineer's special attention to the throttle- valve when a heavy 
flea was running. Frequently in such cases, at present^ the engi- 
neer, to avoid the incessant watching of one valve, often shut off half 
steam, which, though it insured ssfety, was a considerable loss in 
point of economy. The space required for one of these governors 
was 8 ft. by 2 ft. 6 in. The number of revolutions of the momentum 
was about 180 to 140 per minute. 

Mr. T. Webster remarked on the great progress that had been 
made during the last twenty years with regard to the prevention of 
smoke. This showed the value of such discussions as these at meet- 
ings of the British Association. He called attention to the &ct, 
that at the time when the Act for the metropolis was i>assed, the 
potteries were specially exempted from its operation, it being then 
asserted that it was impossible. Such, however, had been the pro- 
gress of science, that the difficulty had been so far overcome and the 
exemption had been repealed ; and pottery kilns were now subject 
to the same penalties as other furnaces. The prevention was effected 
by applying the same princijSles which had been applied in the other 
oases. These principles had been well laid down and explained by 
Mr. C. W. Williams, in the Essay which had gained the prize at the 
Society of Arts. 

NBW IRON BTBAlf BATTERIES. 

The Admiralty have in course of construction four Iron Steam 
Batteries, or Stesun Frigates. They are to be cased with iron of the 
same thickness (42 inches) as that used in the old floating batteries, 
but the vessels, when completed, will sit more lightly on the water, 
and will be far more elegant in appearance, and, in fact, will be 
hardly distinguishable from an ordinary frigate. They will have 
fi;reat beam, nearly equal to that of the Greai Eastern, Their superior 
Bghtness over the old floating battery will be due to their being only 
partially covered with plates, which will be confined to the sides <n 
the vessel above and for a short distance below the water-line, and 
neither the head nor the stem of the vessel will be covered. The 
head will be fitted with a false bow or sheathing to conceal her real 
purpose, that of running down hostile vessels, but after her first 
encounter with an enemy, this false bow will be broken, and will 
£01 off. 

The tonnage of each vessel is 3668 tons, builders* measurement, 
and each will cost from 157,7242. to 161,8922. This, it must be 
remembered, is for the mere hull of the boat ; and as her equipment 
will necessarily be very expensive, and her engines of immense power, 
we shall take a low estimate of the cost. when we assume that each 
vessel will, when ready for sea, cost about a third of a million of 
money. These, however, are only the smaller steam batteries ; those 
already building of 6000 tons will coat upwards of a quarter of a 
million, or 264,0002., for the hull alone, and when fitted for sea will 
not cost less than half a million of money each. — Steam SKx-jp^^a^ 
QazeUe, 
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THE NEW SCBKW LINE-OF- BATTLE SHIP, VICTORIA. 

This magDificent ship, which was launched last Buminer^ from 
Portsmouth yard, in the presence of Her Majesty and the Hoyal 
family, deserves particular notice as being larger than any line- 
of-battle ship now afloat, and also as being the fii-st three-decker 
that has been designed expressly as a screw-steamer. Her actual 
displacement when at her load-line will amount to very nearly 7000 
tons, which is greater than that of every other ship of war by nearly 
1060 tons ! 

We have at present afloat five screw three-deckers — ^the Marl- 
horoughy Royal Sovereign, Duke of Wellington, Royal Albert, and 
Royal George, These were originally designed for sailing ships; 
the first three by the late Surveyor of the Navy, Sir William 
Symonds ; the R(yyal Albert by the late Mr. Oliver Lang. The 
Royal Oeorge was built on the lines of the old CaXedonta, and was 
launched at Chatham in 1827. To adapt these vessels for the recep- 
tion of the screw, they were altered as follows : — The Marlborough 
was lengthened in midships and at ead) end, and was also increased 
slightly in breadth ; the DvJce of WeUington and Royal Sovereign 
were lengthened in midships and by the stem ; the Royal Albert was 
lengthened by the stem ; and the Royal Oeorge only had the screw 
aperture cut in her deadwood, and was not lengthened at all. 

The following table shows the comparative principal dimensions 
of these ships and of the Victoria, 



Name. 



Boyal George , . 
Boral Albert . . . 
Duke of WeUington 
Soyal Sovereign . 
Marlborough. . . 
Tictoria .... 



• 

n 


orse 
wer. 


o 


Wg 


108 


400 


121 


500 


131 


700 


131 


800 


131 


800 


121 


1000 



M g 

ft. in. 

205 7 

232 

240 6 

240 6 

245 6 

260 




2616 
3726 
3771 
3759 

4000 
4113 



It will be observed that the Victoria, though larger than the 

Marlboi'ough, does not carry so many guns. The armament of the 

Victoria is, however, the heavier of the two, as she carries on the 

middle and lower decks nothing but 68-pounders, as will be seen by 

the following table : — 

Ins. Cwt. Feet. No. 

Lower Deck ..... 8 66 ... 90 ... 32 

Middle Deck 8 66 ... 9 ... 30 

Main Deck 32pr8. ... 66 ... 6 ... 32 

Upper Deck 32pr8. ... 42 ... 8 ... 26 

Do. do. 68 pr. pivot 96 ... 10 ... 1 

Total 121 

The es^nes of the Victoria are by Messrs. Maudslay, Sons, and 
-^^M and are of the nominal power of 1000 hoTSOB. — Afec/uzntcs* 
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We may here direct attention to an able aeries of papers on Ship- 
building, in the Mechanics* Magazine for the past year, by Mr. E. 
J. Beed, one of the editors of that journal. 

NEW IBON STEAM BAlf. 

Of the invention of the Steam Bam, we gave some details in the 
Tear-hock of Facts, 1869, pp. 31, 32 ; and we have now to report 
the inrogress of a gigantic work of this dass. The English Govern- 
ment have building a wrought-iron vessel of immense size, strength^ 
and steam power, specially adapted as a vessel of war, and for 
running down ships of the largest kind, not even excepting the 
Great Eastern itself. The contract for this tremendous engine of 
modem war has been taken by the Thames Iron Shipbuilding Com- 
pany, and sufficient progress has been made with the ironwork to be 
used in her, to make it certain that she will be afloat and fitting for 
sea by June next. Her dimensions will be^xtreme length, 380 
feet ; breadth, 58 feet ; depth, 41 feet 6 inches ; and her tonnage no 
lees than 6177 tons. The weight of the empty hull will be 5700 tons. 
The engines are to be by Penn and Sons, of 1250-horse power, and 
of these we shall give a description on another o<icasion. Their 
weight with boilers will be 950 tons ; she will carry 950 tons of coal, 
and her armament^ masts, stores, &c., will amount to 1100 tons 
mora. Thus, at sea her total weight will be about 9000 tons, which 
will be driven, when so wanted, through the water against an 
enemy's ship at the rate of 16 miles an hour. It is difficult by mere 
description to give an adequate idea of the tremendous strength with 
whidi this vessel is to be built. The keel, or rather the portion ta 
which the ribs are bolted, is made of immense slabs of wrought scrap 
iron, an inch and a quarter thick, and three feet six inches deep. 
Prom this spring the ribs — massive wrought iron T-shaped beams, 
which are made in joints about five feet long by two deep, up to- 
where the armour-plates begin, five feet below the water>line. These 
beams are only 3 feet 8 inches apart, while, for a distance of 10 feet 
on each side of the keel, they are bolted in at only half this distance 
asunder. Five feet below the water-line the armour-plates commence,, 
and, to give room for these, the depth of the rib diminishes to about 
half, or nine inches. Over the ribs, and crossing transversely, are 
bolted beams of teak a foot and a half thick, and outside these again 
Gome the armour-plates. Each of these plates is to be 15 feet long 
by 4 feet broad and 4^ inches thick. Several of them have been 
made by the company of puddled iron, of annealed scrap iron, and 
of scrap iron unannealed ; and experiments are now being made at 
Portsmouth with a view of testing practically which best withstands 
the tremendous attack of 68-pounder8. It is almost needless to say, 
that each plate is the very perfection of material and manufacture. 
These ponderous slabs go up to the level of the upper deck. The 
orlop deck will be of wood, and 24 feet above the keel. The main: 
deck will be of iron, cased with wood, and 9 feet t^W^e V}cl<^ qA^-^* 
The upper deck will also he of wrought iron, and. 1 i%fe\.^\TLOBRfa» 
above the main. 
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All the decks are carried on wronght-iron beams of the most 
powerfal descriptioD, to which both the ribs and iron decks are 
bolted ; while along the whole length of the yessel, from stem to 
-stem, are immensely solid wrought-iron beams at intervals of five 
feet inside the ribs, which are again crossed by diagonal bands, 
tying the whole together in a perfect network. The armour-plates 
are not intended to shield the whole vessel, only the fighting portion, 
about 220 feet of the broadside, being thus protected. This broad- 
side, however, will mount 14 of the Armstrong 1001b. guns, which, 
with two broadside guns on the upper deck and two pivot guns of 
the same kind forward and two aft, will give her a total armament 
of 36 guns, each throwing a 1001b. shot over a range of nearly six 
miles. Neither the bows nor stem have any of the large armour- 
plates, but ai-e coated with wrought-iron plates of nearly one inch 
and a half thick over two feet of teak, which will offer sufficient 
resistance to prevent most shots from going through. But to com- 
pensate for this apparent deficiency, both bowB and stem are so 
crossed and recrossed in every direction with water-tight compart- 
ments, that it is a matter of perfect indifference whether they get 
riddled or not ; and each of these ends is shut off from the engine- 
room and fighting portion of the ship by continuous massive wrought- 
iron transverse bulkheads. So that, supposiog it possible that both 
stem and stem could be shot away, the centre of the vessel would 
remain complete and impenetrable as ever, still offering in all 24 
inches of teak coated with 5 inches of wrought iron to every shot. 
But both stem and stem are built inside of such immense strength 
that coating with armour-plates would be almost superfluous. The 
bows, as the spot where the whole shook must be received in running 
down ships, are inside a perfect web of ironwork, strengthened back 
to the armour-plates with no less than eight wrought-iron decks an 
inch thick, and crossed and re-crossed in all ways and methods with 
xliagonal bracings and supports. 

In the design sent into the Admiralty by the Thames Shipbuilding 
Company, the shape of the bows was made eicactly after the outline 
of the neck and breast of a swan when swimming. Thus the point 
which would strike an enemy's vessel was the ** breast," which was 
placed under the water-line. In the Admiralty model, according 
to which the *'ram'' is to be built, the bows form an obtuse angle, 
the point of which is just level with the water, receding back at a 
rather sharp slope both above and below it. This peculiar shape, 
however, will be concealed under the usual figurehead and forward 
gear with a light artificial cutwater of wood, so that apparently the 
vessel will be an ordinary frigate of the largest size. The Admiralty, 
no doubt, intend by these devices to disguise her real character, but 
we need hardly point out how utterly futile such an attempt would 
be. Once a general engagement was commenced, the " ram" would 
be able to pursue her mission of destruction by running into the 
stems of the enemy's vessels almost without hindrance. The mode 
la whjob she attacks will be to run straight at the enemy, taking 
-^yai if possible in the stem or quarter, all the men on d-wiie^Kcva:^ 
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to the stem to avoid injury from falling spars. When about half the 
vessel's length from the enemy, the engines are to be stopped and 
the engineers stand by to reverse the engines in order to clear her 
from the wreck of her antagonist before the latter goes down. It is 
calcolated that striking a line-of-battle ship in the Istem, the ram 
would sink her within three minutes. The bowsprit will, we believe, 
be telescopic, in order to be housed on board with the anchors before 
striking the enemy, that there may be no chance of becoming 
entangled with the wreck of the sinking vessel. It has however, yet 
to be explained how she is to get rid of her own wreck of masts and 
spars, and above all what precautions will be adopted to prevent any 
chance of the rigging foaling her screw. The cost of the huU will be 
about 200,0002., the engines about 75, 0002., and her fitting for sea 
about 45,0002. more— or 820,0002. in all. If she only does one-half 
of what may fairly be anticipated from her, she will be cheaper to 
the nation than a dozen sail-of-the-line. We abridge these in- 
teresting details from the Tiiiies journal. 



SIB HOWABD DOUGLAS'S IMPBOVED SCREW PROPELLER. 

Sib Howard Douglas has long devoted his attention to the 
improvement of the Admiralty Screw, and his exertions have been 
successful. The main object was, of course, to ascertain the shape 
of a propeller which would diminish vibration while exerting increased 
power, and therefore obtaining increased speed, so as to prevent the 
impleasant effect produced by the constant tremulous vibration in the 
stcon of a ship while the screw is in motion, which is dangerous ; and 
the injury done to the stem by the constant shake of the screw may 
produce results to be dreaded. Of course, whenever there is great 
vibration there is loss of power somewhere, and the force that should 
here be exerted to propel the ship is lost in shaking her frame to the 
very centre. This most unprofitable result Sir Howard Douglas's 
experiments showed conclusively was due to the angular fan-shaped 
form of the Admiralty screw, and caused by the sudden and violent 
reaction of the disturbed water in the screw frame as the propeller 
entered and emerged from it. The rectUinear edges are in this 
respect highly disadvantageous, since the whole of an edge enters 
and leaves the water at once on each side of the aperture of the 
screw-frame, within which aperture the water is comparatively in a 
quiescent state as regards propulsion. This led Sir Howard to see 
that if the leading comers of a screw blade were curved, " they 
would slide obliquely and continuously through the water like a screw 
formed with an entire feather, so that at no moment would there be 
any shock or discontinuity of action." The result of this important 
discovery Sir Howard communicated to the Admiralty, but three 
engineers were against the proposed improvement, and considered 
that, to cut off the ''leading corners" of the Admiralty screw ^<yal^ 
be to deprive it of half its propelling force. Sir "H.ovi«t^,"W«c^««> 
took ont a proteddve p&tent for his improvettieiit,'w\i\<c5^HaT^®a»^''^ 
M ooDsistiDg, Srst, in a modification of the iorm. oi ^^ \J^»As», ^^ 
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that the advance or leading edges of the propeller blades shall receive 
less shock in cutting through the water, and therefore produce a 
more equable action of the propeller, resulting in less tremulous 
motion in the stern of the ship when under way, and also steadying 
and equalizing the propelling force. For this purpose the advance 
edge of the screw blade is of a convex curved form, so that the 
curve of this edge of the blade at the extreme end is in rear, as re- 
gards its position in the screw, of the inner termination of the curve, 
or that next the centre. The leading edges of the screw, in fact, 
when looked at in profile, resemble a wave-line similar to Hogarth's 
line of grace and beauty, the two curves meeting in the centre at the 
boss or axis of the screw. By this form of the advanced edges the 
transition in entering and leaving the opening in the deadwood or 
screw-frame of the ship is easy and gradual; vibration in the stem- 
frame is reduced to its lowest point, and the whole force of the screw 
employed to propel the vessel. 

A full detail of this improvement and its value to the service has 
been published by Sir Howard Douglas in his work on Naval War^ 
fare with Steam. Nothing, however, was done towards cutting off 
'' the leading comers" of the screws, as Sir Howard had recom- 
mended ; but in June last. Her Majesty's frigate Doris was ordered 
to Spithead to make certain trials with various kinds of screws, but 
more especially of the comparative merits of Griffiths's screw and 
the common Admiralty screw, with its leading comers cut off. The 
result of these trials (detailed in the next page) showed that 
when competing with three of Griffiths's best screws (which were 
the best of all sets of improvements tried), the Admiralty screw, with 
its leading comers cut off as Sir Howard had recommended, was far 
better thaii two of the three, and very little inferior to the best of 
all. The value of the improvement was therefore put beyond a 
doubt, *for the trial naturally created the impression that had a screw 
been specially made on Sir Howard's phm, instead of having its 
leading corners roughly cut off for the occasion, it would have 
distanced all competitors, both as regards increased speed of the 
vessel and diminished vibration at the stem. This was a great 
victory for Sir Howard's principles, and accordingly he received 
congratulations from all but the Admiralty, which alone made no 
sign. Sir Howard then wrote to the Admiralty, who replied that 
his improvements of 1858 had been tried previously by the Ad- 
miralty onboard Her Majesty's yacht Fairy in 1858. Now, this latter 
assertion is very far from being correct. The trials made on board 
the Fairy six years ago were with screws of a peculiar form, cut 
down into any or almost no form whatever. The screws, too, were 
utterly different in principle and pitch from the Admiralty screw 
which Sir Howard proposed to improve, while the trials them- 
selves may be regarded as conspicuous failures, inasmuch as they 
resulted in nothing, and left the «old fan-shaped Admiralty screw 
precisely as it was, and as it has remained till the present improve- 
^eni of Sir Howard. The gallant veteran has replied to the Ad- 
^oinltjr, calmly persisting in his clidm to tYie medt ci ^iksVu^wl- 
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ginaied -Uie improvement, and hinting strongly that the attempt of 
the authoritieB to refer back the improvement to the meaning- 
less trials of 1853 with totally different screws looks very like 
trying to rob him of the honour due to his skill and perseverance in 
having been the first to see and the first to work out this important 
modification of the screw- propeller principle. So the matter remains 
at present. We abridge the above from the Times of August 27th, 
1859. 

The writ-er next refers to another important improvement of the 
screw, to prevent its being foaled by rigging or hawsers. In the whole 
of Her Majesty's navy not a single vessel is provided with any 
appliance to ward off this most obvious and most serious disaster. 
In ^ Howard Douglas's improved form of screw, the curved 
edges have, besides the advantage of readily throwing off any 
floating materials that may come in contact with them, that of not 
being so liable to be broken by their oblique collision with larse 
spars. The angular parts of the common screw are far more likely 
to be hitched by ropes than the rounded extremities of the form 
^hioh Sir Howard has now, we hope, introduced to the navy. 
These carved edges, he also suggests, should be fitted with sharp 
gun or othw ha^ metal edges, so that as the screw revolved in 
the waiOT its power would divide any rope or spar like a power- 
ful circular saw. But his main recommendation as a remedy for 
this great evil is a contrivance that will enable the propeller to 
clear itself of any fioating wreck of rigging which may hitch upon 
the screw in its rotation ; and which, being drawn down to the root 
of the blade, would be wound up on the boss so tightly as to disable 
the propeller or break the screw- shaft, if the engines were not in- 
stantly stopped. For this manner of clearing the screw Sir Howard 
proposes to employ powerful and sharp knife-edges, firmly fixed to 
the metal tnmk in which the screw works, and close to both edges 
of the blade, in such a manner that any rope that may have hitched 
on the boss would be acted upon during the revolution of the screw 
as a body revolving in a ttkning lathe is acted upon by a chisel. 
Thus, revolving with a force derived from the power of the engines, 
the rope must be drawn into and along the knife-edges, causing them 
to exert a drawing out sufficient to sever any rope, whatever its 
strength or thickness, and so clear the screw at once of what would 
otherwise be the most dangerous and perhaps fatal entanglements. 
TluB simple but most efficacious plan we trust soon to see generally 
introdnoed into both the Itoyal and merchant navies. 

XXPEBIKINTS WITH SCREW FROFELLEBS. 

Thb series of screw trials concluded by the Doris are the most im- 
portant that have yet taken place since the introduction of the screw 
far the propulsion of our steam- ships of war. These trials were 
designed to test the relative qualities of the Admiralty or ComTSLQiTv 
Screw and Oriffiths's Patent Propeller. SimiW in»\a ^«t^ cwrcv^ 
out in 1853, on board the Conflict vji^ Favryy reB\iVt\tigmiw^owT ci^^^i 
(hmtha's jMtent propeller, since which time the Gr^fiQ^iJiaa >asMi \i««^ 
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constantly used by the Fairy when under way. The inunenBe pow^ 

of the engines now in use by our steam-ships of war has given aa 

opportunity of testing the merits of the two screws with the certainty 

of obtaining more practical results, more especially as affecting the 

vibration and steering of the ship than could be arrived at with 

vessels of the Conflict and Fairy*s class ; hence the present trials. 

The forms of the screws may be thus described : — The blades of the 

Admiralty screw consist of a sixth part of the whole screw or helix ; 

the centre of the Griffiths propeller is a sphere of one- third the dia- 

meter of the screw, with the blades made tapering. The driving 

surface of the Admiralty lies at the extreme end of the blades ; in 

the Griffiths it lies at the centre nearest the sphere. The first trial 

with the Admiralty screw was with a diameter of 18 ieet, her speed 

being 11'823 knots. On the second trial, with the diameter increased 

to 20 feet, the speed realized was 11 '826 knots, with a great increase 

of vibration. On the third trial the *' leading" comer of each blade 

was cut off, and in this form the common screw attained its greatest 

speed, giving a result of 12*032 knots. On the fourth trial, both the 

comers of each blade were cut off, when, with a greater number of 

revolutions, less speed wad made, being 12'012 knots. Its last trials 

with the ** following" comer of each blade cut off, but the screw re* 

stored to its perfect form in every other respect, gave a result of 

11-815 knots. The first trial with the Griffiths propellei^20 feet 

diameter and 32 feet pitch — gave 11*981 knots. The second trials 

with a 26 feet 5 inch pitch, gave 12*269 knots ; and the third trial, 

with a medium pitch, which concluded the series, gave 12*158 knots^ 

with 53 1 revolutions of the engines, and less vibration than on any 

former trials. Several important features connected with the screw 

propeller have been proved by these trials. First, that the leading 

edge of the screw is the part that mostly affects the steerage of the 

ship, and also causes the greater part of the vibration. Seoondlyy 

that increased diameter of the screw is better than increased pitdk 

to reduce the speed of the engines, but it considerably increases the 

vibration with the common screw; whereas with the Griffiths it did 

not produce that effect, in consequence of its chief propelling suz£m)0 

being towards the centre. The common screw, when its blades aze 

cut to the form of Griffiths' s, is not so effective as when the centre 

sphere is applied to them ; the power required to obtain the 

speed is considerably reduced by its application. The power 

quired to obtain 12 knots without the sphere was 2,920*32 indi* 

cated horse-power, while the same form of blade and pitch wid& 

the sphere took only 2,825 'eindicated horse- power. — Times, 

IBON STEAM- SHIPS. 

Mr.W. Litchfield, in a letter to the Times, writes : — ** Theawfiii 

catastrophe of the loss of the Hoyal Charter (October, 1859), and her 

speedy breaking up on the locks in Molfre Bay, has recalled to my 

mind certain discoveries which have of late been made by the officialB 

o/'JBerMa/estys Dockyard at Portsmouth in relation to Iron YeeselSy 

if£/cA I think cannot be too widely known, and in«j '^<3Qa^^\ai«% 
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■orae connexion with the aforesaid breaking up of the Jioyal Charter.. 
Iron steam- vessels have arrived home from foreign stations to a cer* 
tain extent leaky, and after being paid off and cleared out have been 
taken in hand for the necessary repairs. On the insides of the 
vwsel's plates being examined, it has invariably been found that the 
whole of the rivet heads, wherever the wash of the bilge-water 
reached, had been worn off as cleanly as if out by a hammer and 
chisel. This has led to a composition or cement being used over the 
snrfkce of the plates of sufficient thickness to raise the surface of the 
plate to an equality with the head of the rivet ; and in some cases 
bricks have been laid on the top of this cement, thus presenting a 
mooth surface to the wash of the bilge- water, and preventing its 
aotion on the head of the rivets. In every case where this has been 
tried, the results have been perfectly successful, the heads of the 
rivets after considerable service being as sound as the first day they 
were made. On the contrary, where the rivets have not been pro- 
tected, but left to the action of the water and grit, in every case 
have tike heads of the rivets been destroyed, and with nothing to 
prevent their falling out the first severe stnun the vessel should 
meet with at sea. 

** Her Majesty's troop ship Megcera, now in the steam-basin at 
Fdrlsmouth, and lately returned home from foreign service, is an 
lUnstration of what I have stated, and thousands of rivets are now 
in her bottom which can be knocked out by a common punch from 
tlie inside, l%e plates of the Royoil Charter may have been pro- 
tected in a manner that would preserve their fastenings^ or they may 
not bnve been." 

8TEAH FIBB-ENOINK. 

BsFEBDOnrrshave been made with a view of testing the efficiency 
ol a new Steam Fire-engine which has been completed by Messrs. 
Shand and Mason. The whole machine is mounted on high wheels, 
with a fore-locking carriage, and is, of course, intended for rapid 
bansit by means of horses. The box contains the hose and imple- 
ments^ jivith a driving seat and space for firemen. Its extreme 
dimensions are 12^ feet long by 6 feet 5 inches wide, and 8 feet 
high without chimney. The total weight, including firemen and all 
implements, is nearly 3 tons, or almost double the weight of the ordi- 
nsiy Brigade engine. This increase of weight is apparently the 
only disadvantage which it possesses when compared with the com- 
mon Brigade engine. Like the common fire-engine, this one by 
steam can be worked either with a suction-pipe, or water may be 
drawn from the cistern, which forms part of the engine itself, The 
steam cylinder and pumps are made entirely of gun-metal ; tho 
valves of india-rubber, as in the floating steam fire-eng^e ; and the 
iHiole machinery is of the simplest and strongest construction, and 
not Uable to be damaged by any amount of jolting over ro\\%\i xoia.^^. 
The boiler is of the upright tubular construction, aftox^Wxi.^ ^m^^ 
means for saper-beBting the steam ; there are 1^^ \>Taaa X.'viJoeia, 
J^wob outside diameter, and 15 inches long. TYl^ ^tfJwsx. Na Q*^ 
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copper, 8 feet 4 inches diameter ; the cylinder is 8^ inches diameter, 
with G-inch stroke ; one 'water cylinder is 6 inches diameter, with 
6«inch stroke, the other 71 inches diameter, with a 4-inch stroke, 
the two being equal in cabic contents. 

In designing this engine other important circumstances besidei 
obtaining the best theoretical steam pump have had to be taken 
into consideration, such as weight, bulk, means of transit, and 
accommodation for hose, implements, &c. The London Brigade 
engines have pumps consisting of two single-acting cylinders, 
7 inches diameter and 8- inch stroke. The average rate of working 
at fires is not more than 40 strokes per minute ; and as the cylinders 
•contain 616 cubic inches, it follows that a London Brigade en^e 
delivers at its average rate of working 88 gallons per minute. The 
water cylinders of the steam fire-engine contain 340 cubic indies, 
and as it can be readily worked at no less than 218 strokes per 
minute, it will thus be equal to three Brigade engines at their ordi- 
nary rate of working. The rapidity with which steam' can be giBoe- 
rated is, of course, an important point in the construction of a 
machine required for duty on the most sudden emergencies^ and this 
point had been well and satisfactorily ascertained before the prece- 
ding trials. Nevertheless, in the course of the experiments it wu 
•demonstrated that a pressure of 101b. steam could be generated in 
six minutes from the moment of lighting the fires ; a high prOMure 
was obtained in 10^ minutes, and the engine was immediately in full 
work. Of course, in the case of an engine of such description being 
generally adopted, as there is no doubt that eventuaUy it will bc^ 
the fires would always be kept laid, and lighted while the hones 
were being harnessed ; so that the whole machine would be in foil 
motion on its way to a fire. In the above experiments, while working 
easily, the engine threw a J- inch jet of water in a perpendionlar 
column 180 feet into the air, while a column of 1-inch diameter wai 
thrown in the same manner upwards of 90 feet ; whereas, a Hze 
Brigade engine cannot throw a J-inch column more than 40 £9et 
high. The most striking evidence of its superiority was, howefw, 
shovni when it supplied two hose and threw two j-inch oolomna M 
feet high, and three columns of the same dimension more than 40 
feet. This was not only throwing more water than three of the ooni- 
mon Brigade engines, but throwing it to a height which the whole of 
them united could never maintain. When tried horizontally, the 
immense superiority of the steam-engine was equally apparent : the 
1-inch column of water was thrown over the ground to nearly 140 
feet, and the j-inch jets went to a greater distance, and moie 
steadily. The whole experiments were in the highest degree saooeis- 
ful, and we trust ere long to see this important invention entira^ 
supersede the " established" engine, which in point of effidenoytt 
about fifty years behind the nge. — Times. 



AMEEICAIf STEAM riaiL-lL^QtI»'&. 

Tlie Scientific American states that one oi t\ie ii«HA^-«»n!itarafdu(i^ 
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locomotive steam fire-engines lately ran twenty miles on a common 
road. Hie whole weight of the engine, water, and nine passengers 
ir 12,000 lbs., 9000 lbs. being the weight of the engine alone. The 
first three miles were made in sixteen minutes running time ; ifc 
went oyer a bridge 350 feet long, with a draw of 40 feet in the centre, 
and up a very heavy grade, making 1000 feet in exactly one 
minute. The time occupied in travelling the twenty mUes was two 
hoars, grades and all included. 



OHANDLEB AND OLIVEB'S STEAM PLOUGH. 

Ahono the persons who have now for some years been working 
and expending money in furtherance of steam ploughing, is Mr. 
Chandler, but lately a working engineer at Bow, and associated with 
him, Mr. Oliver, of Hatfield, in the neighbourhood of the Marquis of 
Salisbury's estates. These two inventors have from time to time 
patented several valuable improvements in agricultural apparatus, 
and have recently added to their inventions an improved form of 
Floufiffa, to be hauled by steam power, which many very experienced 
agriculturists have extolled, which several implement-makers have 
oovetted, in so far as its manufacture is concerned ; and which Messrs. 
Howard and Co., of the Britannia Iron Works, Bedford, are now 
engmged in producing to order. This improved plough has, un- 
doubtedly, many advantages nowhere else to be met with. It is a 
balanced apparatus, like Fowler's ; but the ploughs are carried by two 
independent frames, one on each side of the middle of its length. 
The balancing is effected by rods or chains extending from the ex- 
tramities of these frames to arms on a rocking shaft at the middle of 
the plough, or in any equivalent manner ; and the inner ends of the 
plough fiames are connected with racks and pinions, or other ap- 
piianoei, whereby they may be raised and lowered — ^the one rising 
aa the other descends. Thus the inner ploughs, which in Mr. 
Fowler's arrangement must be situated at some distance from the 
oentre of the machine, in order that they may rise and fall sufficiently 
to clear the ground, and to enter it as desired, may here be brought 
doee up to the oentre. Consequently, Messrs. Chandler and diverts 
machine may be made much shorter, and, therefore, much lights 
and dieaper than Mr. Fowler's ; and the ploughs may be raised when 
out of action, and lowered into action with great facility. They 
also plough up closer to the headlands than the Fowler plough, and 
besioee this afford facilities for reducing or increasing the br^idth of 
the fbnow, according to the nature of the laud under operation. 

This new implement is engraved in No. 1 of the New Series of the 
Mtchaniat* Mttgastine; and we take this opportunity of congratulating 
our old and able contemporary upon the manifold improvements in 
his valuable Journal. 

TIMBEB FOB SHIP- BUILDING. 

Mb. IjEONAsd Wbay baa read to the Society o{ Xtla a ^%9«t on. 
** Timber far 8bdp-building,** After pointing out tViems^guVVaAft ol 
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the interests involved in the question, the author drew attention to 
the small number of timbers which were considered as first-class 
by the authorities of Lloyd's ; and, although he approved generally 
of the rules adopted by that body, he thought that future experience 
would enable them largely to extend that list. He pointed out the 
important influence that locality and climate had upon the quality of 
any particular class of timber ; instancing particularly the teak, which 
was so highly esteemed, but the durability of which was found to vary 
considerably, according to whether it was grown in high and open 
land, or in a close, low- lying forest. The finest kinds of mahogany 
were, perhaps, the best timber for ship-building, though too costly 
to be generally employed ; but good mahogany of a more moderate 
price might advantageously enter more largely than it now did into 
the construction of ships, though its more extended employment 
muse be regulated with judgment and discretion. Mr. Wray next 
pointed out how much we were indebted to Mr. Temple, the present 
Chief Justice of Honduras, for directing special attention to the 
capabilities and resoui*ces of that fine colony. The forests of Hon- 
duras contained many kinds of wood which were adapted for ship- 
building, and the author was of opinion that they would well repay 
the expense of bringing to the English market. After alluding to 
our three settlements in the Straits of Malacca, to the Tenaaserim 
provinces, and to the forests of the southern parts of Western Au»* 
tralia, all of which contained valuable woods, — the author concluded 
by urging the importance of adopting means of preventing ship^ 
tunbers from rotting, by impregnating them with some preservative 
fluid. 

EXTBAORDINABT TIMBER. 

Some specimens of Timber recently imported from the North- 
West Coast of America, have been exhibited at the Institution of 
(Xvil Engineers, by Mr. G. B. Bumell. It was observed that the 
quality and dimensions of this timber, which came from near Van- 
couver's Island and the district bordering upon British Columbia 
and California, appeared to be such as to justify rather more than 
the passing notices hitherto given in the technical journals of the 
metropolis. There were now lying in the Commercial Docks between 
fifty and sixty logs of this timber, upwards of 100 feet in length, 
and measuring at least 22 inches on a side. There was one log in 
particular, which was 129 feet long, die square, perfectly straight 
and sound, apparently free from dead knots or shakes, and measuring 
39} inches on the side at the middle of its length. At the butt end 
it was nearly 4 feet square ; and at the taper end it was about 2 feet 
4 inches square ; and it contained 1302 cubic feet, or upwards of 
twenty-six loads. No experiments had been made on the specific 
gravity, or on the strength of this timber ; but from the manner in 
which it floated, it would appear that its specific gravity was about 
the same as that of yellow pine. The strength would appear to be 
equml to that of the best crown Memel, if an opinion might be 
&imed from the way in which some planks YiaA\)eeii\>WL\,, «.tA>3&a 
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^ondition8 of elasticity indicated under such circumstances. For 
)ridge- building, roofing, and scaffolding purposes, it was suggested 
hskt this North- Western American fir would be of great value, on 
iccount of its length, and its remarkably uniform character. Some 
ight spars of the same kind of wood, about 119 feet long and 15 
nches diameter at the butt end, had also been imported from the 
Hune coast. The price of the very long spars was, at present, about 
Dx shilliiigs per foot cubic ; this was high, but no doubt it would 
lereafter he diminished. The price of ordinary lengths was nearly 
he same per foot cube as that of the best crown Memel deals. 
Attention was directed to the number and closeness of the annular 
tings, which indicated that the trees were of slow growth ; and it 
WBa thence inferred that the wood would probably be durable. It 
was suggested that it would be desirable to make some experiments 
of an authentic character on the properties of this timber. 

The following particulars of gigantic timber in the above Docks, 
have been conmiunicated to the Builder journal by Mr. Nathaniel 
Gtould, F.S.A.:— 

** Our attention has been called to an importation of three cargoes 
of mast-pieces of timber, discharged in the Commercial Docket 
Botherhithe. The sizes, both in length and square, are so unex- 
impled as to be worthy of record. One vessel, indeed, the BostovUanf 
of 1000 tons, has spars of a magnitude that we believe were never 
before made timber of commerce ; they run from 90 to HO feet in 
length, and from 26 to 40 inches square. One mast contains twenty- 
eight loads, weighing about thurty-three tons, and is (as are most of 
them) nearly as straight as a ruler, and without a knot ; being 139^ 
feet long, and 39^ inches square. When felled, it measured 316 
feet to t£e branching top, and for 150 feet was without any branch 
at all. It was squared to 41 inches ; but was of necessity reduced 
to 39^ inches to admit of its entering the ship's bowport. 

'• llie quantity of timber in this enormous tree is worthy of notice : 
call H 300 feet by 41 inches square, it would contain 8502 cubic 
foety or 70 loads 2 feet as squared, or 116 loads as round timber. It 
would saw into 2050 boards 41 inches wide, ^ inch thick, and 12 feet 
long ; or, allowing about twelve per cent, for waste in sawing, 1800 
bouxis 36 inches wide by \ inch thick, and 12 feet long. 

**If laid out quite close it would cover 72,000 square yards, or 1 
aere, 1 rood, 2 chains, 6 poles, 10 yards ; or, allowing for unavoidable 
interstices, about two acres and a quarter. 

** It is difficult to imagine a tree half as high again as the Monument 
before it branches out. 

** These masts are considered worth from 121. to 141. per load, and 
we understand are secured for the British navy ; and it is said that 
the longest may perhaps be raised as a flag-stan at Windsor. 

"The quality of the timber is not precisely white pine, red pine, 
pitch pine, hackmatac, or cedar, having, in some res^^ec^'^, >i^*d 
qualities of each ; and inclining perhaps to red pinie. Wi «V\tsi« 
lighter thazi pitch pine, has beautiful figure, and in tsAie V^a ^ ^nco.^ 
4iegree of acidity. It however appears not to liave ^^ie "^^wsviShKc 

2 4^ 



86 YEAK-BOOK OF FACTS. 

character of the 'WelliDgtonia Gigantea' as the specimen of the 
wood is exhibited at the Crystal Palace. The discharging of these 
enormous sticks from the vessel has been attended with great 
difficulty and expense, and was not altogether without danger." 

In the Times of January 21st is the description of " a wonder- 
ful valley" in California, by C. D, F., called the " Yosemite," or 
Bear Valley. The writer says : ** I wish to mention that near 
the road to this valley I visited a grove of the fai'-famed WeUingtonias^ 
or mammoth cypresses, of which there are about 500 interspersed 
among numerous others less remarkable, though still very large. 
The largest I measured was 39 feet in diameter 6 feet from the 
ground, and was at the least more than 400 feet high. Another^ 
which had fallen, and of which the bark alone remained, formed a 
tunnel through which three horsemen could ride abreast.'* 



PBESEBVING TIMBEB FBOM DEOAT. 

The following plan is said to be common in Burgundy, for Pre* 
serving Timber from Decay and from Insects : — ^The wood having 
been steeped for forty- eight hours in a solution of copper — in the 
proportion of one kUogramme (about 2 lb. 3 oz. and 4 drachms) of 
sulphate of copper to 20 litres (about one quart) of water — ^must be 
allowed to dry in the shade, ?ifter which wash lightly with lime. If 
it does not acquire a bluish green colour, the operation must be re^ 
peated. This plan, it is said, is economical, and has been tried with 
success on fifteen different kinds of wood. — Builder, No. 885. 



impbovements in ship-building. 
Mb. Cbispin, of Stratford, has patented "Improvements in the Con- 
struction of Ships and other Sailing and Steam Vessels." The hull of 
the ship or other vessel, is constructed of iron, which may be conaide* 
rably thinner than that usually employed in iron ships ; the same 
being covered externally and internally with wooden plankinj^ 
bolted completely through the iron and wood, and so arranged aa 
to break joint, and thus add to the strength of the vessel. The 
external and internal woodwork should be caulked, in order effect 
tually to prevent leakage. In some cases, it may be desirable to 
place the external planking in the ordinary horizontal manner, and 
to arrange the internal planking diagonally; and where greet 
strength is required (as in ships of war) the series of wood, iron and 
wood, may be duplicated or tripled. The hull thus constnioted 
admits of being sheathed with copper or other sheathing metal, and 
thus obviating one of the great objections to iron ships ; while in the 
case of ships of war, the arrangement of wood and iron, in acocnd* 
ance with this invention, will prevent the disastrous consequeneae 
occasioned by the fragments of iron, when ships, built entirely of 
that material, are struck by shot, at the same time much greator 
Jhc'Dity hemg afforded for repairing the shot-holes. The deck of 
tlie ship or vessel may be constructed upon the same prindplee aa 
/he hull. In which case it may be desirable to \Aaco tVift Vir««t « 
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tmder planking transversely or across the ship. — Mef^nies* 
Magazine, ____^^ 

KEW ship's windlass. 

This new Windlass was originally an American invention ; it is 
■tated to have been applied very successfully to a number of vessels 
on the other side of the Atlantic ; and, considerable alterations 
iiaving been made in this country to improve and strengthen it, 
Messrs. Emmerson and Walker, the patentees of the invention in its 
new form, now submit it to the judgment of experience. The pecu- 
liarity of this invention consists in its being a combination of the 
capstan and windlass, and in an ingenious arrangement of the parts, 
by which either a very heavy purchase or a quick motion may be 
had at vnll, simply by turning the capstan round, with the sun^in 
the one case, and in the other against it. The two ends of the 
windlass which take the chain can either or both be placed in con- 
nexion with thecapstan, and the result is that one chain only, or two 
at one time, can be worked with equal facility. The chains, it is 
stated, require no fleeting, but are drawn directly from the lockers, 
ure not liable to surge, and can be paid out, checked, or stopped, at 
lany moment, by one man at the break. The windlass is simple in 
n^ construction, and so compact that it occupies only a space of 7 feet 
6 ihches by 4 feet 6 iuches. 

MODIFICATIONS OF SHIPS OF THE BOTAL NAVY. 

A PAPEB of immediate interest and value in connexion with the 
subject of our National Defences, has been read to the Society of Arts, 
by Mr. E. J. Beed, " On the Modifications which the Ships of the 
Soyal Navy have undergone during the present century, in respect 
of Dimensions, Form, Means of Propulsion, and Powers of Attack 
and Defence." Mr. Beed began by observing that the science of 
naral architecture was so greatly advanced on the Continent, and 
to much neglected in Engkind, during the last century, that the 
Harms, dimensions, and speed of the ships of the British navy were, 
for the most part, inferior to those of every other nation with which 
they had to cope, the tendency then being greatly to overburden 
Tessels. The author touched upon the source of some of our naval 
disasters during the American War, and then passed to the im- 
provement in construction introduced by Sir Bobert Seppings, whom 
he thought deserving of much credit. The unfavourable influence 
OKercis^, in Mr. lii^d's opinion, by Sir William Symonds, while 
Snrveyor of the Navy, was then pointed out, his opposition to the 
ate of the screw-propeller, now so universally adopted, having con- 
fiderably retarded our n£^val progress. The author passed on to 
describe the state of the navy during the late Bussian war, and 
maintained that the spectacle of one Bussian fleet sunk by Bussian 
iiands at Sebastopol, and of another trembling behind stone for- 
tresses in the shallow waters of Cronstadt, waA on^ \^i^ T«K:;Qit^ ^*^ 
which we ceiiainly might read without shame. "£L^ ^iJaaxi ^"^^ "^ 
npid review of the present «tate of the navy, an^ ©liL^Teasfe^ ^».^ 
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opiDion tliat floating batteries had met with undeseiTed oondemim* 
tion. The subject of the steam- ram, which had attracted consider-^ 
able attention, was then discussed, the author's opinion being that 
it would be found to be so unwieldy in its character, that ships 
would haye no difficulty in ayoiding collision with it. In conclu- 
0ion, Mr. Beed maintained that while it must be allowed that 
considerable improvements might be made in the construction of 
our ships, yet that such alterations would prove enormously ex- 
pensive, besides being of very (questionable policy ; for by eagerly 
anning ourselves with all the warlike agencies which science could 
suggest, we might make our navy most terrible, but we should att 
the same time, by the very preponderance of our mighty compel 
all other powers, secretly at least, to make common cause against 
us. 

SUBMABINE WARFABE. 

In the Mechanics^ Magazine for Jan. 14, we find described aa 
American Submarine Boat, resembling a porpoise, capable of con- 
taining fifteen men, if necessary. The inventor has, with others, 
sunk in Lake Michigan, and remained under water for four houra 
without any communication from the surface, and has propelled th» 
boat in and near the bottom of the lake for several miles, at threfr 
miles an hour. He has, while under water, by machinery working 
through the boat's side, sawed off timber 14 inches square. He 
can sink his boat from the surface almost instantly, either to a few 
inches, or to 100 or more feet, and again rise quickly or slowly to 
the surface ; go forward, back, or sideways, or come up bows first 
or otherwise, as may be required. He can carry powder torpedoes 
under water out to sea, in any weather, to an enemy's ship, fix or 
anchor the torpedoes under her bottom, set in motion clockwork to 
fire the torpedoes, and retire out of danger. He can enter an 
enemy's harbour under water and make surveys, only showing above 
the surface a sight-tube half an inch in diameter, retire^ and make 
his report. He can go out to sea, meet a hostile fleets go under 
their bottoms, fix torpedoes, or bore holes, and come away UDsetm. 
He can carry a gun so rigged that he can load in 100 feet of water, 
rise near to the surface, sight the horizon for an enemy's ship, pro- 
ceed within a stone's throw of her, rise quickly, so as only to show 
the muzzle of the gun through the outside port-hole valve, aim at the 
ship, fire, then instantly sink to reload, and rise at another point to 
fire again. If required, he can remain under water with several 
men for several days, without landing, or showing his boat above 
water. For pearl fishing, he can work all day on a pearl bed, raking 
up and taking in pearls, and moving about and finding them wber^ 
a diver would not. If required, on visiting wrecks, he can saw, 
bore, or make fast chains or ropes to any point of the wreck, g^ out 
of the boat through the side-hatches, enter the vessel, and return 
inside again without inconvenience. In our judgment, the subma- 
rine dresa or case which the inventor has devised for these latter 
purposes, is a moat complete and useful oontmaaoe. T^ia vncsKfti ^ 
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this wondrons inTention has been ofiPered for sale to the American, 
French, and British Groyemments, successively ; bat we have not 
heard of its being entertained by either. 

AS AHEBICAN OUlfBOAT. 

One of the seven vessels last ordered by Congress — the steam gun- 
boat Sendnole, has been launched at the Pensacola navy-yard, and is 
thus described in the New York Times. Her model was drawn by 
Naval Constructor Porter. She is a bark-rigged steamer of 800 tons 
burden, and built on the genuine gunboat principle, which means 
that she can carry a very heavy armament into shallow water, and 
thai she combines strength and roominess with swiftness and com- 
paratively small proportions. One of her guns wUl weigh no less 
than 25,000 lbs., and is a most destructive weapon. Besides this, 
two 32-pounder8 of 42 cwt. each will be on board, making the Semi- 
nole, when well manned by expert sailors and marines, a powerful 
(although somewhat diminutive) antagonist to ship or fort. The 
machinery of the vessel is of the first class. It consists of two 
splendid engines of the ''horizontal back-acting steeple" description^ 
760 horse-power, with cylinders 50 inches in dmmeter and 30 inches 
stroke. The pistons are connected with cross-heads by two rods. 
There are a Purson's patent steam condenser nearly finished, and 
two pumps, one for air and the other for water, worked by projectii^ 
arms forged on the lower piston rods, attached to the machinery. 
The boilers, of which there are two and an auxiliary one, are Martin's 
potent, measuring, respectively, 21 feet 6 inches long (six fumaoss) 
and 18 feet 1 inch long (five furnaces). The ** auxiliary" is smaller 
than these. Both boolers are of the same height — viz., 9 feet 8 
inches, and the same depth, 9 feet 3 inches. The propeller is of 
brass, a two-bladed true screw, 9 feet 6 inches in diameter and 17 
leet pitch. The total weight of the machinery is 301 tons, and the 
consumption of coal about 22 tons per day. She is expected to 
make 10 or 11 knots the hour under steam alone, and from 11 to 18 
under steam and canvas. The great perfection of gunboats may 
be bri^y classed under three distinct heads : — 1. They are sxnaJl, 
can carry heavy metal into shallow water, and can move quickly, 
being steamers. 2. They are easily manned and easily equipped for 
sea at very short notice, besides being ''handy*' to execute with 
alacrity Governmental business and squadron duty requiring a national 
vessel, but no display. 3. In line of battle they are considered on 
a pur with sailing frigates, — ^first, because they can effectively use at 
least three heavy guns at all points of the compass, while presenting 
an exceedingly small mark for the enemy's ordnance ; second, they 
can "choose the time and tide" for fighting, as circumstances may 
dictate ; thirdly, anticipating defeat, they can make discretion the 
better part of valour by an expeditious retreat. But here end their 
conmiendable attributes. They cannot properly accommodate a crew 
and carry provisions to support it^ or coal to &Te\xpm\\iiQit wsj 
considerable length of time. In. time of war, a» t^ xdo^em xivq^ 
]j»ttie would be conducted principally by 8team.-"\reaa^» ^"5. ^aK^ 
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dimensioiiB, the only use a gnnboat could be pnt to wonld be either 
to act as a tender to larger craft or to capture merchantmen. 

DESTBUCTIVB ENGINES OF WAB. 

In the Times of March 31, 1859, appeared a communication from 
Dr. Lardner, calling attention to many chemical agents whidi 
might be employed with advantage in warfare. 

** If an objection (says Dr. Lardner) to what I suggest be raised 
on the score of humanity, it may be answered by the fact, that in 
proportion as the destructive power of warlike agents has been 
augmented, the proportion of life lost in war has decreased. Hie 
invention of gunpowder has been the means of saving thousands, 
even millions of Uves. 

*' Compounds are known in chemistry which, when exposed to the 
air, spontaneously ignite^ diffusing through the surrounding atmo- 
sphere gases, or vapours, of odours so insufferable, that men forced to 
respire them would be rendered utterly incapable of all e&etual 
action. Shells charged with such compounds, exploding in the 
gun-room of a vessel, or anywhere between decks, would, without 
destroying life or limb, disable the enemy. Compounds having 
such properties are very numerous. 

** But there are others of a much more formidable chantcter whidi 
chemistry can readily supply. 

*' There are certain compounds called in chemistry by the not Tevy 
euphonious name, 'kakodyles,' of which arsenic is one of the oon- 
stitnents, which, on exploding, not only diffuse exhalations whidi 
raider the surrounding atmosphere so fetid as to be absolutely in- 
sufferable in respiration, but impart to it also qualities which are 
poisonous in the most deadly degree. These compounds bmng 
eminently volatile explode spontaneously when exposed to the air. 
In burning the metallic arsenic, one of their constituents, com- 
bining with the oxygen of the air, forms fumes of white arsenioi 
which, being diffused through the surrounding air, kills all who 
breathe it. What the effect of shells charged with such compounds 
would be, bursting in a ship, or within a besieged fort, or in the 
midst of closely-packed ranks, need not be described. 

*' The chemist can supply many compounds, having these pn^)erties 
in different degrees. 

'* But the laboratory can furnish agents still more destructive. 
There are compounds into which the gas called cyanogen enters in 
combination with amenic. A shell charged with such a Cixnpound 
upon exploding would produce terrific effects. The humidity with 
which the surrounding air is always more or less charged would be 
decomposed ; its oxygen, combining with the arsenic, wonld form the 
vapour of arsenious acid, which is the substance commonly called' 
arsenic, and known as a deadly poison, while the hydrogen, the 
other constituent of the decomposed moisture, combining with the 
cyanogen, would form the still more fearful poison called by chemists 
Ajdrocy&nic acid, hut more familiarly known to the pubUc as 
prussic acid, Thua, by the explosion of snch & aVieW \h» VKrraom^A^ 
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air would be instuitihr impregnated with the vapours of two of the 
^noet fearfid poitons known in medicine. 

** It is easy to perceive what formidable missiles might be produced 
bj rach sheUs thrown into towns or among crowded bodies of men 
bom. diitanofts of six. or eight miles by the artillery recently 
invented. Before such agents gunpowder would ' pale its in- 
eSectoal fires.'" 

XXFEBIUEHTS WITH A BALL FILLED WITH IfOLTEK IBON. 

Thk Stork screw gunboat tender has been fitted with a furnace 
for filling hollow shot with molten iron, and the Undav/ntedf 46, 
firigaiey prepared with iron plates of such thickness as to render 
her proof against a 68-pound shot at 400 yards' range. In 
November last the Stork went up Portsmouth harbour and moored 
off fimn the starboard side of the Undaimted 400 yards. A 
little before noon she hoisted a red flag, another being also placed on 
board the frigate to warn all boats o£El At 12.30. the firat hollow 
8hot> filled with molten iron, was discharged from the Stork^ and 
went clean through both iron plates and wood into the body of the 
ship, abont four feet above the water line. A second shot was fired 
at a short interval, when smoke was perceived to burst through the 
porta and hatchways^ and in a few minutes more a body of flame. 
The ship was on fire. As soon as the fire was observed, the Stork 
slipped her moorings, and steaming up to the head of the Undcnmted, 
•et the fire-engine to work. Sign^ was also made to send a body of 
men firom the ExedUnt to man the large floating fire-engine, and to 
the Comet Grovemment tug to tow up with all haste to the rescue. 
Sudi, however, was the destructive nature of the molten iron, that 
the doomed vessel was soon one solid mass of flame, and it was con- 
sidered by Captain Hewlett expedient to scuttle the ship, which was 
aooordinipiy done. After flring six rounds into her between wind 
and water, down she went at her moorings, leaving only the toprsul 
of her forecastle deck and poop visible. It is impossible to attach too 
much importance to this undoubted proof of what a g^boat fitted 
like the Stork can do against an enemy's line-of-battle ship. A ship 
as lai^ as the Duke o/ Wellington, 131 guns and 1200 men, would 
have shared the fate of the Undaunted, 



ntON AMD STXEL PLATES AND HEAVY OBDNAKCE. 

A 8EBIES of experimental trials has been made at Portsmouth, 
with a view of ascertaining the amount of resistance offered by iron 
and sted plates of various manufactures when opposed to heavy 
ordnance at a short range. The trials are understood to have 
reference to the future coating of the steam-ram now in progress of 
construction. The practice has been carried on from the Stork gun- 
boat, tender to Her Majesty's ship Excellent, gunnery ship in Ports- 
mooth harbour, both from a 32-pounderanda 95 cwt. gun, the latter 
throwing a solid 68 lb. shot, with 16 lb. charge of i^N?dsc \ ^<^ 
distance of mage 200 yards. At this distance \]he t«&\3\^ o^ ^^ 
eMperuaeats lutve demoDstrated in the clearest 'l^aaWAft Tuasin^T 
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that no iron or sieel plate that has yet been mannfiftotiired can 
withstand the solid shot from the 95 Qwt. gun at a short range. 
The first shot would not penetrate through the iron plate^ but it 
would fracture it, and on three or four striking the plate in the same 
place, or in the immediate neighbourhood, it would be smashed to 
pieces. As the results of the trial affscted the steel plates it proved 
that a steel- clothed ship could be far more easily destroyed than* 
wooden-sided one, and that on the smashing in of one of the steel 
plates the destruction of life on the armed ship's decks, supposing 
the broken plate to be driven through the ship's side, would be 
something di^eadful to contemplate, from the sprra^ of the splintered 
material. At from 600 to 800 yards iron-clothed ships would be in 
comparative safety from the effects of an enemy's broadside ; but it 
must be borne in mind that the effects of concentrated firing have 
yet to be ascertained on the sides of an iron or steel-<dothed ship^ 
and account also must be taken of the damage the woodworic form- 
ing the inner sides of such a ship would receive from the driving in 
of the broken plates, and which, as far as the present experiments 
have illustrated, would appear to prove that an iron or steel-clad 
ship, on receiving a concentrated broadside from a frigate, aimed in 
a similar manner to the Mersey, and struck near her water lin% 
must sink then and there, with her armour on her back. — IVmef. 

AHEBIOAN NEW BIFLE CANNON. 

The New York Journal of Commerce gives a synopsis of the 
official report ontheNewRifie Cannon experimented with at Ohioopee^ 
Massachusetts. It stated : — 

** The Board convened June 7, and continued their experiments for seTeral 
days. The guns examined were s 6-poand bronee canon, with 3*80 inch calibre^ 
and rifled 15 grooves ; a 12-pouDder, 4 inch caUbre and same number of grooves. 
In both instances, the twist in rifling was equivalent to one torn in 60 feet at the 
beginning, and ending in one in 20. 

** The projectile designed hj^ General James for these guns is a east-iron 
cylinder pointed by a soud conoid head, the diameter being only *02 of an indi 
less than the bore of the gun, and the length twice the diameter of (he calibre. 
The cylinder retains its Ml diameter for a c^uarter of an inch of its length at 
each end. For the intermediate length its diameter is reduced half an 
inch, forming a recess in its body, which is filled by a compound of canvaa, 
sheet-tin, and lead. The base of the cylinder has a central oavi^ or opening of 
1'95 inches in diameter, and 1*5 inches dee^. When the charge is firec^ the gas 
evolved by the burning of the powder, in its eflEbrts to expel the projectile and 
to escape Irom the gun, is forced into the cavity against the compound filling, 
which is thereby pressed into the grooves of the bore, and by its firm hold m 
them the rotary motion is impiurted to the projectile. 

''The Board, having examined the guns and projectiles, proceeded to test 
their efficiency, the results of which were * very satisfactory.* The report says, 
* Bespecting the guns, their merit is due to the rifling, which can be readily ap« 
plied, at little cost, to all bronze cannon of the United States, uid so render 
them as far superior to the present smooth bore guns as, in small arms, the most 
improved rille snrpasses the musket.* 

*' The depth of grooving is so shallow as in no wise materially to impair the 

strength of the gun, while it is suflicient to compel the prpjectile to take the rifle 

ilight. The eflect of these contrivances was exhibited m an extraordinary mao* 

uer, h^ the increased range obtained while using the same charge of powder and 

elevation in projecting masses of double the weight of the usual spherical baUs. 

Tlie meriia of the projeotiie are represented to oonmat m\ii&ieivt ^ «s»«QraL^ toSk^ 
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tlie expeotaHona desired of them ; their ready fabrication and adaptation to 
eons ^ their ease in loading ; the certainty of the expansion of the filling and its 
flrm nold in the grooves of the gnns. The greased canvas wipes the rifling 
olean, and leaves the bore in oondition readily to receive the next charge, and 
whidi is also a mre protection to the bore from i^jory.' For these reasons the- 
tan and projectiles are commended to the favourable consideration of the- 
eoremment; and as the experimental firing was subject to several disadyan- 
teges vrfaich may hereafter bo avoided, the Board recommend that guns of the- 
•trvice calibre be granted to General James, for rifling, according to his prin- 
einle. We learn that another series of experiments is in contemplation, in 
wnioh to compare, side by side, the performances of this new gun with those now 
in use. Of course the remarkable precision and power of the new rifled 
ordnance oonstitate its chief value, but the great saving of ammunition effected 
is a matter of no small importance. The results of the experiments above re* 
tinTed to are expressed in tabular form at much length. As an example, it is 
shown that in one instance 18 shots were fired a mean distance of 674 yards, at 
an devation of one degree— the powder weighing 1^ lb., the projectile 12f lb. — the- 
defiction being onbf four inches to the right of centre, and nau an inch above it. 
On reaching ground the missile was buried five feet in compact sand. In another 
instance a shot was fired 2050 yards, at an elevation of five degrees, and passed 
about 25 feet above tiie top of the hill toward which it was directed. The 
Board believe, from the testimony of several witnesses who were near the 
raoffe, that the projectile ' continued its flight many hundred yards beyond the- 
hill/ the summit of which was nearly on the same level as that upon which 
tiie g^on was placed in battery. According to the statement of Mr. Ames, the 
mairafactarer of the gun, who has oarefulfy examined the ground, 'it is almost 
eartain the ball went four miles.' After what is already known, it is safe to saj 
that any object vrithin the reach of an ordinary spy-slass is a £ur mark for this 
terrible weapon. In one/other respect the exjiloits of General James's gun de- 
mand attention. According to the laws of projectiles laid down in the Ordnance 
Mtmual, and which have long been established, as was supjposed beyond power 
of reftitation, the range of a o lb. shot at five deerees elevation and 1^ lb. powder 
is 1523 yards ; bat, in the example now afforded, a ball 12} lb., with the specified 
qoantity of powder, has gone between three and four miles. As compared with the 
Mlebrated Armstrong gun, the results are not lees curious. Mr. A. claims to 
have thrown a ball 5^ miles with six pounds of powder, employing an area or 
oalibre of 3^ inches, — ^which is a result of 65-lOOths less favourable than that 
obtained by the experiments at Chieopee. According to the latter, any gun of 
oaUbre equal to Armstronjpr's will throw a ball, with less than half the powder, 
the fbll mstanoe attained m his practice." 

BIFLSD GUNS. 

Mr. LynaU Thomas's Heckyy JRifled Cannon for Gunboats are thus 
desaribed by the inventor in his paper, ** On Experiments in Gun- 
nery.' ' He says our own heavy guns are constructed upon a principle 
lo utlse that the only wonder is that so few accidents happen with them ;. 
those of the largest size are not only unsafe, but also very inferior in 
power to the American guns. If, however, it should be discovered 
that rifled guns of 6 or 8 tons weight — the weight of some of the 
guns employed in the American service — can be constructed of 
wrought iron, then, indeed, a powerful piece of ordnance will be 
obtained ; a compound shell, of 2 cwt. and upwards, could be fired 
from it^ and a greater range and accuracy combined would probably 
be attainable, than could be acquired with any other description of 
gan, suoh as could with convenience be used. A fortress or a float- 
ing battery, attacked with ordnance of this kind, could scarcely 
escape destruction. The length of the bore of Mr. T\i0ixi'aj^^ ^tlN-'^ 
9 feet^ and the calibre 8 inches ; tho metal whicVi SMttovxiv^ \Xi^ 
duu^^e IB nesurly 12 inchea in thickness ; this (if tYi© gvma vi^x^ g^"^* 
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structed of the new puddled steel) would probably be sufficient to 
give it ample strength, and weight enough to prevent great i«coiL 
A shell of 2 cwt., and a charge of from 25 lbs. to 30 lbs. of powder, 
might be used with it. ''A long, low, strongly-built -vessel, pos- 
sessing great steam power, armed with a gun of this kind, would 
prove," says Mr. Thomas, ''infinitely more destructive than the 
«team battering-ram which has recently excited some attention. A 
vessel such as I have described would possess great advantage over 
a steam-ram, from the difficulty which would be experienced with 
the latter — first, in striking a vessel under sail or steaming ; and 
secondly, in getting disengaged from it afterwards. 

" Ten or twelve vessels of the above description — sea-going gun- 
boats — each armed with a heavy rifled gun to throw shells of 2 cwt., 
and with steam power sufficient to give them a speed of at least 
fourteen knots, would, at a distance of three miles, lay any town on 
the coast in ashes, in a very short time, and with perfect impunity. 
This may be accomplished, and vnll be ; if not by our own nation, 
by another. It is questionable, however, whether the 11 or 12-inoh 
guns, such as form the armament of the American corvette Niagara 
would not prove more destructive in dose action — ^from their large 
•diameter and heavy bursting charges — than even the powerful rifled 
guns which I have described. Before adopting rifled guns into our 
naval service, to the entire exclusion of smooth-bored guns of large 
calibre, much consideration would be necessary, and many expe- 
riments required to be made. I see no reason, however, against the 
acquisition of such a gun as I have described. The only difficulties 
which lie in the way of it have already been once surmounted in the 
case of Mr. ^orsfaU's 13-inch gun, and will, no doubty be still more 
^completely overcome. The great tensile strength which is reqtured 
for guns to throw compound shells arises from the absence of 
windage, and also from the friction on the whole surface of the bore, 
which impedes the progress of the shell along the bore, and allows 
the fluid produced by the fired charge to accumulate behind the 
shell, and thus to exert a great strain on the gun.** 

Mr. iraddan*$ Rified Gun is thus described in the MeckaaUei 
Magazine : — Mr. Haiddan forms in the gun three shallow ** curves," 
sinking only to about 5-16ths of an inch beyond the circular bore^ 
and wearing off until they lose themselves in the circle of the bore. 
To these curves he gives a very slight twist — only about one turn 
in sixty feet, we believe, which is less than that given by any other 
of the competing gentlemen. His projectile has three swells or pro- 
jections upon it to take into the grooves, and is formed witii a 
conoid al head and a taper towards the rear end, on which end is 
placed a simple ring-formed wad. The projectile goes freely into 
the bore, and when the charge is exploded the centre line of the 
projectile is compelled by the conditions of the case to occupy the 
centre line of the gun, and pass out in that position. The projectile 
•can be made as cheaply as any ordinary round shot or shell, being 
tfjwpjy of caaUiron ; and no great nicety is necessary in adjusting 
the size of the projectile to that of the gun. T\i© ^«A. Sa <s»]An^\A 
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dean out and lubricate the gun at each discharge, and both the gun 
and the projectiles may be used as roughly as ordinary guns, shot, 
and shell. An ordinary 68- pounder gun rifled on Mr. Haddan*» 
plan has projected a 90 lb. elongated shell with considerable truth 
of aim oyer an average distance of nearly 3000 yards, with an eleva- 
turn of ten degrees and a charge of powder of ten pounds, being, as 
will be seen, only l-9th the weight of the shelL This was very 
good practice, and the method of rifling appears to us to be second 
to none, except perhaps the Lancaster system, for the present ex- 
ceptional purpose of converting our old smooth bores into rifles, as 
it will in all probability weaken and distress the gun but slightly. 

nCPBOVED GUN AND PBOJECTILES. 

This Breech-loading Cannon, invented by Sergeant Wany, the- 
annoarer of the 3rd Battalion at Chatham garrison, has been so im- 
proved as to make the discharges even more rapid than before, the 
gun being now capable of discharging, with ease, 20 rounds per 
minnte. This improvement is effected by a beautifully-contrived 
lever, placed on the side of the breech, which by one simple move- 
ment raises the cock of the gun, and opens the breech ; the reverse 
mofvement entirely closing the breech, cutting the cartiidge used, 
priming the nipple, and firing the gun all instantaneously — the 
effoet of which is, that the cannon may now be discharged as rapidly 
tm the charges can be inserted in the breech, as two simple move-^ 
ments are now all that is necessary to prepare the gun for being 
fired, and actually discharging it. The inventor has also effected 
an improvement in the balls used for breech-loading guns, for which 
he has applied for a patent. This improvement consists in the 
manner of coating the balls, the present lead and tin coating with 
which balls have hitherto been covered leaving a deposit in the 
gun which necessitates that the bore should be cleaned out after 
•very few rounds have been fired, the Armstrong gun, for instance^ 
requiring sponging after about every dozen rounds, and occasionaUy 
more frequently. To obviate this Mr. Warry has invented a che- 
mical composition which he applies to the spherical balls used by 
him, and which answers its purpose so satisfactorily that after 50 
rounds were fired the other day with these balls so coated, not the 
slightest fouling the gun could be detected, the breech, in conse- 
quence of the current of air admitted each time it was loaded, 
remaining as cool as at the commencement, while no expansion 
eoold be perceived. The inventor also states that by using hie 
method a dozen balls can be coated for the expense now incurred in 
coating one on the old principle. It is a remarkable circumstance 
in connexion with this invention that shortly after the account of this 
new weapon first appeared in the TimeSf the inventor was waited on 
by the agent of a foreign Government, and offered the most hand- 
some terms to transfer his invention to that Government, or part 
with the model of his gun, both of which offers 'MLt. \^9ctrj^ i<uc 
obTioos TeMaoDs, declined, not even allowing an ina^eQ^ivoTL q»^ '^c^ 
modeL — 2i'mes, 



-46 YEAB-BOOK OF PACTS. 

IMFBOYED BEVOLVSBS. 

The utmost thought amongst military mechanicians is at present 
being exercised to improve upon the Revolyer — a weapon of vital 
importance to the soldier. Such attempts, while they sometimes 
display considerable ingenuity, give us, for the most part, merely 
novelty as their result. Mr. Charles Beeves, the eminent oontraotor 
for arms, of the Toledo Works, Birmingham, has, however, patented 
a Kevolver which may not be passed over without comment. It 
provides greater strength where the recoil of the chambers takes 
place, and thus fracture is prevented at that part. The action of 
the rod is likewise direct, but that which will ensure the greatest 
amount of interest is to be found in the arrangement which permits 
its owner getting immediately at the whole of the interior of the 
lock's machinery for examination, cleaning, and oiling. This is oer- 
tainly a feature of improvement, as the user may be assured from 
time to time that ''all is right without waiting for the disturbing 
cause, which may alone present itself at the moment which msr 
determine life or death. Beeves's pistol can likewise be half-cooked^' 
for safety in loading, and secured in that position by an excelleiit 
bolt, thus preventing accidental explosion. It can be wholly cocked 
with the tbumb in taking a deliberate aim, or the contents of all tlie 
chambers can be discharged instantaneously by the trigger ; dtfasr 
of which operations can be performed without withdrawing the hand. 
The chamber revolves upon an axis which is removable at pleasara^- 
but which cannot become displaced, as is too often the case in oUier 
arms of a like nature. — Mechanics* Magcudne, 

Messrs. Deane and Son have submitted for the approval of the 
military authorities a much Improved Bevolver, the internal me* 
chanism of which lessens the intricacy of the action, and by a Teiy 
simple arrangement locks the hammer and cylinder in such a man- 
ner when not in use as to do away with the chance of accident. 
The improvement is termed the Deane and Harding patent, and 
among other valuable simplifications, has one by which almost in- 
stantly the cylinder and barrel can be separated from the stock lor 
the purpose of cleaning. A powerful lever ramrod, acting vertiodOj 
on the bullet, is also added. 



NEW ABMT BLANK OABTBIDOE. 

The General Commanding-in- Chief has sanctioned the adoption 
of a new pattern Blank Cartridge, proposed by the Superintendent 
of the Royal Laboratories, for assimilating the method of loading 
with blank to that of loading with ball cartridge, and cartridges of 
this description are now ready for deliveiy. They are composed^ 
like the service ball cartridge, of an inner bag, containing tlia 
powder ; mock bullet, consisting of a paper bag, with a muslin 
bottom, filled with fine grain powder ; and an outside bag to con- 
tain both. To ensure the flash of the discharge igniting the powder 
/a the mock bullet, and to prevent its being projected from tlio 
musket entire, a portion of the bottom oi \i£e ouXav^a \»!^ Sa oofl^ 
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away. No portion of the paper requires to be torn off. — MecJtanica* 
Magazine, 

THE ABMSTBONO GUN. 

To the Derby administration is due the utmost credit for their 
immediate adoption of this unequalled invention in the science of 
war. Its origin was thus related by Greneral Peel (the Secretary for 
the War Department), in moving the Army Estimaties in Parliament, 
stating that-— 

in the conrse of the summer of 1858, he appointed a committee to examine and 
report upon the different sorts of rifled ordnance which had been submitted to 
tlie GoTemment. The report of that committee was entirely favourable to Sir 
WiUiam. Armstrong's invention. The Gun submitted to the Ghovemment bjthat 
gentleman was a breech-loadin{|^ rifled, vrrought-iron gun, of peculiar manuiiBC- 
tore, throwing a projectile which answered as either solid or hollow shot, as 
shel^ or as common case. This projectile could also be modified so as to be used 
hr naval batteries and on board ships, and to have a very great explosive effect. 
Ilie gon had great durability, he having himself seen one which had been fired 
1300 times without the smallest injurious effect being produced upon it. The 
great advantages of this gun were its extreme lightness, the extent of its range, 
and its aeooracy. An Armstrong gun throwing a projectile of 18 lb. weighed one- 
third as much as the guns now m use discluurging shot of that weight. The 
range of a 32 lb. gun, fired with a charge of 5 lb. of powder, was a httle more 
flaa five miles and a quarter, while the precision of the gun was still more extra- 
ordlBBtty. The aeooracy of the Armstrong gun at 3000 yards was as seven to one 
«oinmared with that of the common gun at 1000 yards j while at 1000 yurda it 
wo^L hit an olyect every time which was struck by the common gun only once 
hi 67 timMS ; therefore at equal distances the Armstrong gun was 57 times as 
aoeorate as our common artillerp*. Its destructive effect, also, exceeded any- 
tfafaig whioh had hitherto been witnessed. The carriages had been very much 
im pr oved, and their introduction into the nav]^ would greatly diminish the num- 
ber of men required to work the guns. Having ascertained the superiority of 
the gon, the Government could have no hesitation in at once doing everything in 
their power to make themselvea masters of it. Great as bad been the ingenuity 
and tiuent dirolayed by Sir W. Armstrong in regard to this invention, they were 
exceeded by the ubersility with which he at once presented to the Government 
the patent, for which they must have naid almost any sum of money which he 
liked to demand. He made no stipulations, and when his noble fhcnd at the 
head of the Government asked him (General Peel) to think of some sum which 
nij|^ be presented to Mr. Armstrong, he was at once relieved from all difSculty 
by that gentleman proposing to accept a sum of 20,0O0Z. spread over 10 ye&rs. 
indoh aboold secnre to the country his services as consulting engineer oi rifled 
ocdnanee. For himself, as he had said, he made no stipulations, but for the flrm 
to which he then, but no longer belonged, he made this arrangement, that if they 
erected extensive buildings for the manufacture of these guns, and did not 
receive 8o£Baient orders to cover their expenditure, an arbitrator, who should be 
tiie Attorney-General of the d^, should decide what compensation they should 
receive from the Government toe the capital which they had laid out. He was 
convinced that the House would be of opinion that nothing could be more liberal 
than the manner in which Sir W. Armstrong had dealt with tho Goyemment ; 
and vroold think that he well deserved the honour which, by her own special and 
darire, had been conferred upon him by Her Majesty. 



Mr. Armstrong, in addition to the honour of knighthood, and the 
appointment of Superintendent of the Rifled Ordnance Department 
at Woolwich, received a certificate authorizing the suppression o' 
Ida patent for the gun. From the inventor's statement it appeal 
that the gun was originally proposed by him, late in 1854, to tfc 
Bake of Newcastle, then Minister-at-War, 'wlio oriiet^^ «. ^<^i 
pieee to be coDBtructed in conformity with the pVan «M^^%^\je^> ^v 
^DB was accordingly tntuie, and for nearly two "jeaxaNvaa >!)tvft «v3\S\et 
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of numerous experiments, parUy upon the Ordnance Firing-groand 
at Shoeburyness, but principally under Mr. Armstrong's own super- 
intendence at Newcastle-upon-Tyne. From engravings of its sup- 
posed form in the Mechanics* Magazine, the Annstrong gun would 
appear to approach much nearer than any other to the relative pro- 
portions of the rifle. In other words, it is long, and, comparatively 
to its length, of slender calibre. The bore is rifled, so that it is, in 
fact, to all intents and purposes, an enormous rifle. Bolts, properiy 
speaking, rather than bullets, seem to be the missile to be chiefly 
shot from it, although shell and other forms are also spoken of. The 
implement is breech-loading. A later note in the MeclMnics* Maga> 
zinc states : ''We find that in the Armstrong gun, as now made^ 
the large screw at the breech is formed* hollow, and the ohaige ii 
passed into the gun through it. With this arrangement the move- 
able breech-piece is only required to dose the breech, and receive 
the force of the explosion. Both the slot and the breech-pieoe are 
therefore smaller than they would require to be were the gun loaded 
through the slot." The new cannon will be only one- third the weiffht 
of the old, and it is asserted it will literally realize the scouted idee 
of ''the long range." The Armstrong will carry bolts no less than 
five miles and upwards ; and, at shorter distances, its aim is so aeon- 
rate, that it strikes the object aimed at fifty-seven times for onoe of 
the old cannon. The power of artillery will by its aid be multiplied 
no less than fifty fold. 

The first battery of Armstrong guns, six 12-pound breech- 
loading rifles, was proved at the Royal Arsenal butt, Woolwich, in 
preparation for transit to China by the overland route. The proof- 
charges employed on the occasion consisted of the lai^est amount 
of powder with which it was possible to cram the chambers of each 
gun, and a couple, or double shot. Colonel Tulloh, Mr. Andenon, 
and Captain Gordon, who were the authorities present, thoroughly 
tested and searched each gun immediately after the discharaw, to 
ascertain the effect. The terrible shock which the excessive diaige 
produced brought the guns off their position with a perfect leap^ and 
gave a recoil of about 25 feet ; nevertheless, the thorough temper of 
the materials and the remarkable character of the guns nobly re- 
sisted the shock. They were accordingly pronounced impossiUe to 
burat under fair usage. The Ariadne has been armed with Aim- 
strong's guns of the largest calibre, and is the first vessel of her 
class furnished with this tremendous armament, thus disposed : 
Twenty-four 84-cwt. guns, each 9 feet 4 inches in length, on the 
main deck ; and on the upper deck will be placed two 68-poiuideii^ 
each of 95 cwt., and 10 feet 2 inches in length. 

Mr. Lynall Thomas, the experienced writer on Gunnery, who 
has been present, with the consent of Sir W. Armstrong, at sevenl 
trials of the Armstrong gun at Shoeburyness, remarks on this 
weapon : — 

** The great merit of the Armstrong gun appears to consist in sn 

Admirable combin&Uon of certain approved principles rather than in 

i^e adaptation (except, perhaps, with regeidio X^i^isaxrakVMXnx^ ^ 
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the gnu) of any positively new invention. So happy a combination, 
however, could only resalt from numerous experiments conducted by 
a person possessing great mechanical skill, and a considerable know- 
ledge of the science of gunnery. The chief noticeable points in 
which this gun differs from those in ordinary use, are the metal of 
which it is constructed, and the (breech-loading) principle upon 
wfaidi it acts. With regard to the first of these points, the success 
of the Armstrong gun has placed beyond a doubt the fact that 
wrought- iron and steel are admirably adapted for the construction 
of rined field-pieces and guns of a medium size. This, in itself, is 
an important fact. The breech-loading principle has, I think, but 
few points to be remarked in its favour, compared with wJiat may 
be urged against it. In this case, however, the combination by 
which the efficiency of the projectile is obtained is dependent entirely 
upon it. The great accuracy and range obtained with the Arm* 
fltrong' gun are startling from their novelty only ; for as yet the 
rifled cannon is but in its infancy ; and although the greatest pos- 
sible praise is due to Sir W. Armstrong for the great ingenuity as 
well as for the superior mechanical and scientific knowledge which 
he has displayed in the construction both of his gun and his pro* 
jeotiks, I am nevertheless fuUy persuaded that equally good results will 
be obtidned with a combination of a much more simple and inexpen* 
sive character. Begarding the Armstrong gun as a scientific engine 
or machine for the projection of an elongated shot, it is a chrf- 
dfijmvre; the accuracy obtained with it is remarkable. This is partly 
due to the delicacy of the sights (which are so arranged as to allow 
for the lateral deflection), and to the absence of all recoil." 

Sir William Armstrong, in a speech at Newcastle, has narrated 
the following interesting facts connected with the trials of his for* 
midable weapon. He said : — 

" I ooold give you hundreds of examples of the effects produced 
by my shells during the experiments of the ' Committee on Rifled 
C^mnon,' but I ¥dll confine myself to a single instance, which I select 
merdy because an unusual number of persons happened to be pre- 
senty comprising the Duke of Cambridge and several officers of dis* 
tinoUon. Two targets, each of 9 feet square, were placed at a dis- 
tance of 1500 yards from the gun, and 7 shells were fired at them* 
Kow the effect of these 7 shells was, that the 2 targets were 
stmok in 596 places. Similar effects were on other occasions pro* 
dooed at distances extending to 3000 yards ; so I leave you to judge 
what would be the effect of these shells in making an enemy keep 
his distance. For breaching purposes, or for blowing up buildings, 
1 or for ripping a hole in the side of a ship, a different construction of 
- shell is adopted : the object in that case being to introduce the 
lugest possible charge of powder. It has been urged as an objec- 
tion to my projectile that it would make so small a hole in passing 
through the side of a ship. So far as the shot is concerned, \.Vi«t« 
may £s some reason in this objection, but as regards \\iQ ^^ ^^ 
small hole is the very thing wanted. The shell is ca\iaed to «5l\^o^^ 
j# the iaatant of pasaing through the timber, ajid the WKv«iXVcT xxve 

n 
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hole made by penetration, the more confined will be the explosioi^ 
and the greater will be the shattering efiect produced. The gtia 
must be judged, not in relation to the shot, but to the shell, which 
is beyond comparison the more formidable projectile, and which will 
be almost exclusively use^ with my guns. 

** With respect to the precision and range which has been attained 
with the rifled cannons I may observe, that at a distance of 600 
yards an object no larger than the muzzle of an enemy's gun may be 
struck at almost every shot. At 3000 yards a target 9 feet square, 
which at that distance looks like a mere speck, has on a calm day 
been struck five times in ten shots. A ship would afford a tai^get 
large enough to be hit at much longer distances, and shells may be 
thrown into a town or fortress at a range of more than five nules. 
It is an interesting question to consider what would be the effect of 
the general introduction of these weapons upon the various condi* 
tions of warfare. In the case of ships opposed to ships in the open 
Fea, it appears to me they would simply destroy each other like cats 
if both were made of timber. The day has gone by for putting men 
in armour, but I suspect it is only approaching for putting ships in 
armour. In the case of invasion, which is, perhaps, the most interest- 
ing case to consider, the possession of such an artillery would be 
all- important to the defenders. It would probably be impossible to 
effect a landing if opposed even by field batteries of such guns ; and 
if a landing were effected, the retreating force would generally be 
enabled to avail itself of cover, while the attacking party would 
have to advance on the open, where they would be awfiodlj 
cut up." 

Several inventors have claimed the principal features of the Arm- 
strong gun and projectile, which, it is admitted, are not new. Dr. 
Smith, at a meeting of the Manchester Literary and Philosophical 
Society, has stated that the great merit of the new gun consists in 
the manner in which the internal tube of steel is enveloped with 
wrought-iron. The difficult problem of forming a perfect compoond 
structure has, however, received solution in the hands of Sir W. 
Armstrong, while others have failed. 

Sir William Armstrong has long been a distinguished inventor^ 
and we have already pointed attention to his hydraulic cranes, and 
his hydro-electric engine. He practised, till within the last ten or 
twelve years, as a solicitor at Newcastle- upon-l^ne. Thereafter 
he became one ot the most extensive engineering manufacturers on 
the Tyne. His partners are employed by the Grovemment in 
constructing the Armstrong gun, and the extensive Elswick engine* 
works are to be greatly enlarged for this purpose. 

STEAM-HAMMBU FOB WOOLWICH ABSENAL. 

A GIGANTIC Steam -Hammer, to be employed in the forging of 

Armstrong guns in Woolwich Arsenal, has been constructed by 

2las3ra, Morrison and Co., of Ousebum, on the principle of their 

jf^U'knowB patent. The hammer-bar and face weigh four tons, and 

^e cylinder in which this bar works, wit\i \ta g.VaxLdA> Ti«bA^ vcl 
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tons. The cylinder is supported on two frames, each of nine tons, 
and each of these again rests on a bed- plate of the same weight. 
Through these bed-plates projects the anvil, which is a mass of 
wrought- iron, faced with steel, and imbedded in a block of cast-iron, 
weighing upwards of 21 tons. This block was cast on December 24, 
1859 : about nine in the morning, 25 tons of metal were placed in 
the cupola furnace of the works ; by two the metal was thoroughly 
fused, and in a quarter of an hour it was run into the mould, with 
perfect success. The immense block thus formed, measures at the 
haoe 6 feet 7 inches by 9 feet 2 inches, and is 4 feet 10 inches in 
height. The anvil proper is let into the top, the base resting on 
two layers of heavy logs, about 14 feet square. One of the advan- 
tages of this hammer consists in the placing of the cylinder, which 
is BO bolted between the support of the frames, that instead of 
forcing tiiem asunder, it tendbs, by its pressure, to keep them more 
fiimly in their places. In the management of the hammer also^ 
j^reat perfection has been attained : it can be made to pound with 
2>rodigiou8 foroe a mass of glowing iron, or to crack a nut in the 
gentlest manner. The hammer can likewise be worked with great 
•divenity of power ; the stroke can be given with a force exactly 
eomeponding with the weight of the hammer ; and this force can 
be diminished at pleasure, or increased by the application of the 
«team above or below the piston. Its speed can be adapted to 
almost every variety of work : it can be made to descend like the 
heavy sledge, or to deliver from 200 to 300 strokes a minute. — 
Abridffed from the Northern Daily Expreu, 

THS LANOASTER AND ENFISLD RIFLES COMPARED. 

The important disclosures which have been made public relative 
to the alle^red defects in the Enfield Biile used by the British troope 
in India, have been the means of directing the attention of the 
aathorities to the vast superiority, as a weapon in the hands of troops, 
of the Lancaster rifled carbines, with which the corps of Royal 
Engineers is now armed. From the Beports which have been re- 
ceived by the authorities at the Horse Guards from the officen 
who have served with the Boyal Engineers in India, there can 
be no doubt that the Lancaster rifle is in every respect superior to 
any small arm in the service, I'epeated proofs of which were given 
during the conflicts with the mutineers in India. Four companies 
oC the Royal Engineers have been employed in India during the 
lebellion, all arm^ with the Lancaster carbine, and the same tests 
which applied to the £ afield rifle proved it to be defective, have 
resulted in the Lancaster rifle maintaining its efiiciency. The officers 
report that there has not been a single complaint of fouling, difficulty 
of loading, or want of accuracy and power, brought against it ; but, 
on the contrary, it has proved, in every respect, superior to the 
Enfield rifle. During the frequent conflicts with the mutineoc^, vcl 
which the men of the Boyal Engineers and the troo^« ol >L)fcift\v^^ 
were enga^^ together, with, the same amount oi a.x£iT£i\«\\^B^Qitk 
to all the troops engaged, the men of the line Tes\TaeoXa\i»»N% 
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been compelled to cease firing for the purpose of wiping out tbe 
barrels of their Enfield rifles after firing from 10 to 20 rounds ; 
whereas the Boyal Engineers, with the Lancaster rifle, continued 
their fire, loading their carbines with perfect ease. On the 2l8t' 
Febrjiary, 1858, the 4th company of Koyal Engineers, consisting 
of about 100 non-commissioned officers and men, was stationed at 
Fort Jellalabad, before Lucknow. The enemy attacked the fort in 
great numbers, and went close to the walls. They were, however, 
repulsed by the Eoyal Engineers with great loss, no less than 90 men 
being left dead on the ground, the whole being killed by tbe Lan- 
caster rifles. No idea could be formed of the number of killed and 
wounded carried off, but no doubt it was eonsiderable. The Royal 
Engineers sustained no loss ; not a man was even wounded. Tbis 
fact is most important, not so much as showing the accuracy of the 
arm, but from the circumstance that during the six hours the Royali 
Engineers were engaged with the rebels, until relieved by Sir J. 
Outram^s force, each man fired on an average at least 60 rounds, and 
yet not the least difficulty was experienced during the whole of that 
time in loading the carbines. The only thing observable was, that 
with some tbe bullet became a little tighter than usual as it 
approached the breech when rammed down the barrel, and with 
others that there was an increased recoil. If the defects pointed 
out in the Enfield rifle and the difficulty with which it is loaded 
after several rounds have been fired from it, resulted from the expan- 
sive action of the barrel against the bands, or against the bayonet 
socket and its ring, causing an indentation of its outer surfifcce, and 
consequent contraction of the bore at those places, the defect would 
be permanent, and nothing but a mandril or cutting tool forced into 
the barrel could remove it. It is, however, well known that after 
an Enfield rifle has been wiped out with a wet or greasy rag, it loads 
as easily and fires as well as when first used, thus proving that the 
defect alluded to is not a permanent one pr^uced in the metal of 
the barrel by expansion, but a temporary one resulting from the 
peculiarity of bore retaining the maximum amount of deposit from 
the powder charge. On the other hand, the peculiarity of tbe Lmi- 
caster bore, judging from its performance under the sune ciroum- 
stances and with the same ammunition, appears to be such that it 
retains only the minimum amount of deposit^ while at the same time 
its range and accuracy are greater. In the last* mentioned qualitiea 
it has been frequently proved to excel the Enfield rifle in EngrUnd 
as well as India. Both rifles may now be considered to have had a 
fair trial in the very best school for testing their respective merits, 
namely, actual warfare ; and from the unanimous testimony of officers 
and men, both in India and elsewhere, tbere can be no doubt that as 
a weapon in the hands of troops engaged in war, the Lancaster 
is in every respect superior to the Enfield rifle. 

Mr. Lancaster's latest improvement is an admirable breech- 
loading rihe, of that class in which, when the piece fs to be loaded, 
tAo baiTel ia drawn forward from the breech, aivd turned down, so as 
to present its rear end to receive tbe cbar^e. lAx. \A»iJC»aW^ 
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improyements are four in namber. Tbey consist, first, in under- 
cutting the abutment or stationary breech against which the barrels 
rest when ready for firing, and in cutting the rear of the barrels to 
correspond, in such manner that when the barrels and breech are in 
contact, the overhanging part of the breech prevents the rear of the 
barrels from rising. Secondly, in forming sunken recesses in the 
inclined face of the breech, to enable the rear end of the cartridges 
to be supported in their own plane, that is, square to the bore. 
Thirdly, in fitting the strikers, which carry the points for exploding 
the cartridges, without springs, the points and strikers being pushed 
back by the cartridges coming in contact with the points when the 
rear of the barrels is forced home in the breech. And, fourthly, in 
constructing the extractor or instrument whereby the cartridges are 
pushed out from the rear of the barrels when they are tilted prepara- 
tory to re-loading, in such manner that it (the extractor) takes the 
cartridges at two points, and embraces a considerably laiger portion 
of the capsule or rear of the cartridges than heretofore. — Mechanics* 
Magazine, 

MAJOR BHODES*S PATENT TENTS. 

Among the advantages of these improved Tents are — that a 
hospital tent can be pitched by 8 men in 12 minutes ; and. 
whereas in the present tents there are about 150 pegs and 70 
roped to each, the new invention has only about 40 pegs and 12 
ropes to secure it, there being no necesflity for the men to turn out 
in the rain during the night to '* slack** the ropes as with the pre- 
sent tents — a serious matter when to be performed by sick patients. 

This hospital tent weighs about 112 lbs. less than the Government 
hospital marquee, and its cost is about 3Z. under the Government 
contract price. The ventilation is most efficient, and subject to the 
control of the medical officer ; impervious to wet, and the strong 
rays of the sun ; and can be pitched in 12 minutes by 8 men. The 
Hanoverian Government (who have practically tested this tent) 
pronounce that Bhodes's hospital tent affords the best shelter hitherto 
obtained in camp hospitals, &c. The price of a Government hos- 
pital marquee, 30 feet wide by 14^ feet, and 14 feet in height^ is 
from 33/. to 35/., and weighs (in three packages) from 507 lbs. to 
652 lbs. (the latter weight includes 4 ground sheets.) It affords 
accommodation for from 18 to 20 patients. Major Khodes*s 20-feet 
diameter field tent costs 24/., viz., about 12/. cheaper, and weighs 
•(in 2 packages) 230 lbs., viz., 277 lbs. less than the Grovemment 
hospital marquee. It offers accommodation for from 18 to 20 
patients. Two of Major Rhodes's 20-feet diameter field tents can be 
pitched by 4 men (in about 8 minutes for each tent), on about the 
same space of groimd as is requisite for only one Government hos- 
pital marquee ; and further, from 10 to 14 men require from 15 to 
20 minutes to pitch the latter tent. Major Khodes's tent provid»& 
detached accommodation for 24 rifles, 24 sets o{ accoM^T^TCi&xiXa^ wv^ 
24 knapsackti^ with a perfect system of ventilatvou. *, iti "wVv^ N^rj 
impotioDt points the Government hospital marquee \a de^cveuX* \rt^- 
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specldve of cost, kc, it results that by adopting Major Rhodes's tent* 
into the service, healthy shelter can be provided for about 45 men, al- 
lowing the same amount of transport as is at present necessary for 
conveying only one Government hospital marquee, which latter <mlj 
affords accommodation for 20 men ; thus showing a clear saving of 
more than one hundred per cent, in cost of transport, which, with, 
an army in the field, would be a -very great relief to the Cominis- 
sariat Department. 

The canvas of these tents is supported by radial ribs, composed of 
wood, bamboo, or other suitable flexible materiaL The base ends of 
these ribs are forced into the ground, passing through metal rings^ 
secured at equal distances to a series of pieces of galvanized win 
(which is an improvement on the endless circumscribing cord or 
ground rope); this galvanized wire is secured to the ground by 
tent-pegs. The upper extremities of these ribs are bent inwards, and 
then inserted within metal sockets (for the field tent, to the central 
wooden head-piece only) attached to the central wooden head-piece 
and lidge pole. The improvements in the hospital tent are^ that 
the ridge pole is in one length, jointed at the centre, and secured 
(when used) by a sliding ferule or cylinder ; the ground band is made 
of a series of galvanized wire lengths,, having metal rings attached. 
Interior and exterior storm ropes are attached, being in direct com- 
munication with each other. Kifle loops are secured to the oanva» 
of the tent, whereby two rifles can be supported (together with th» 
accoutrements of two soldiers) at each rib of the tent. 

PROPERTIES OP OUNPOWDER. 

Mr. Faibbairn, F.B.S., has communicated to the Literary 
and Philosophical Society of Manchester, the following results of 
** An Experimental Inquiry into the Effect of severe Pressure upon 
the Properties of Gunpowder." During the late war, the author 
received from the Government authorities at Woolwidi different 
samples of Waltham Abbey Gunpowder, for the purpose of submit* 
ting them to severe compression, in order to ascertain the efifeet of 
close contact between the particles upon its explosive properties. 
At the Government works there is no machinery of sufficient 
strength to give a pressure of more than 5000 lbs. to 6000 lbs. per 
square inch, and as it was considered advisable to test the quality 
of the powder under the influence of greatly increased pressure^ the: 
author was requested to compress it in an apparatus of his own, cal- 
culated to effect its condensation under a force of more than 
60,000 lbs. per square inch. By carrying the pressure in this way 
far beyond the ordinary limits, it was expected that the precise influ* 
ence of compression on the properties of the powder would be more 
clearly and accurately exhibited. 

The samples of powder were placed in a- wrought- iron box, and 

compressed by a lever acting upon them by a solid piston with a 

Aive varying from 38,000 lbs. to 67,000 lbs. per square inch in the 

difTerent specimena. When taken from the a'^puratus, the powder 

^A9 found to h&ve been consolidated into c^^dieta cil\\ \i»d[i«k \a^ 
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diameter with smooth polished smfaces, every trace of its granular 
character having disappeared. 

From the Report of Mr. Abel, the chemist of the War Depart- 
ment> we learn that the specific gravity of the specimens was in- 
creased by the pressure, but not to so great an extent as might have 
been expected. 

The specimens having been granulated, were then burned, and it 
was found, on comparing the results with those of similar experi- 
ments on ordinary press-cake, that the amount of residue left by the 
compressed powders, after ignition, was greater in proportion as the 
pressure was increased. This increase of residue is probably to be 
attributed to the more gradual ' combustion and the diminished in- 
t^isity of heat generated by compressed powder. 

Experiments were then instituted to determine the amount of 
charcoal left unconsumed in the residue. They showed conclusively 
that the condensation of the powder had caused a more perfect che- 
mical action in combustion, as the per-centage of carbon was consi- 
derably diminished in the compressed powders. Nitric add was 
very carefully searched for in the residues of the compressed 
powders, but none could be detected, although in ordinary gun- 
powder a portion «f the acid of the saltpetre always escapes decom- 
position. 

An important objection to the application of increased pressure in 
the manufacture of gunpowder, notwithstanding the more intimate 
meduuiical fnixture of its constituents, is that the quantity of the 
residue left after combustion is increased, and a larger proportion of 
powder escapes ignition altogether when a charge is fire4 from a 
gun. If, however, larger quantities were submitted to compression, 
it is probable that the closer contact of the particles might be found 
to act beneficially, and a powder be produced of an improved and 
stronger quality, resulting from a judicious application of increased 
pressure and a more perfect system of granulation. 

Dr. Roscoe expresised his opinion that we as yet know very little 
Jkbout the chemistry of Gunpowder, and drew the attention of the 
Society to the interesting and important Memoirs on the AncUysit of 
tke Products and Combustion of Gunpowder, lately published by 
IVofessor Bunsen. He found that the decomposition which occurs 
In an explosion, is by no means as simple as was formerly supposed. 
Besides the usual products of carbonic acid, carbonic oxide, nitkigen, 
and sulphide of potassium, Bunsen showed the presence of hydrogen^ 
oxides of nitrogen, cyanide of potassium, sulplio-cyanide of potassium, 
julphate and carbonate of potash, and various other salts, the rela- 
tive quantities of which were all determined. — Mechanics' Magazine. 

Mr. Lynall Thomas, in a communication to the Royal Society^ 
says : — Since the year 1797, when Count Rumford made his ex- 
periments for ascertaining the initial force of fired gunpowder, an 
aooount of which appears in the Philosophical Transactions of that 
year, very little fight has been thrown on the BVx\i\'Wi\.. ^^sas^ 
Romford's expenzDents, valuable in many reapecta, ia.^oT^e^ \w^«a^ 
nothing eoaclumve respecting it. The object oi t\i« iptea«Q\» -^^k^^c N& 
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to show the unsatisfiafitory nature of the present theory of tiie action of 
gunpowder, and to point out some of the principal errors upon which 
this theory is based. For this purpose, the results of Tarious 
experiments made by the author, and which were repeated in the 
presence of a select committee at Woolwich, are described and ex- 
plained. These experiments are held by the author not only to 
afford complete evidence of the unsoundness of the present theory, 
but as sufficiently conclusive to serve as the basis for the formatiicaL 
of a new set of formulaB, both correct and simple, in place of thoae at 
present in use. The initial action of the fired charge of powder apoa 
the shot — the first movement of the shot itself in the gun, and the 
force exerted upon the gun by different charges of powder, and, 
therefore, the actual strength of metal required by the gun — are oir' 
oumstances which, as the author believes, have not only been mis- 
understood, but for which laws have been assigned directly opposed 
to the truth. As an instance of this, the hitiberto received theory 
supposes that when a shot is forced from a gun it acquires its velocity 
gradually, from the pressure of the elastic fluid generated by the fired 
powder acting upon it through a certain space. It is also suppoMd 
that the initial pressure of the elastic fluid is the §ame in all oaaeB 
(the quantities of powder being proportional), whether the gun from 
which the shot is fired be large or small ; so that the larger the calibre 
of the gun, the slower the first movement of the shot is supposed 
to be. 

The result of the following experiment is given to prove that the 
first of these propositions is incorrect. The author placed a cast-iron 
shot, 8 inches in diameter, and 3 lbs. 1 4 oz. in weighty upon a 
chamber half an inch in diameter, and half an inch deep. Thii 
chamber was formed in a block of gun-metal, and contained, when 
filled, one dram of powder. Upon lighting the powder, the ball was 
driven to a height of 5 feet 6 inches ; when the ball was placed 
Jth of an inch over the chamber, the charge failed to move it. From 
^is it is inferred that the first force of the powder is an tmpiclttM 
force, that is to say, it imparts to the shot at once a finite velocity. 
In order to place the matter beyond a doubt, and to ascertain the 
relative force of different quantities of powder, the author caused a 
chamber to be made similar in form to, but of twice the linear 
dimensions of, the former ; he then placed a cast-iron ball of 6 inches 
in diameter upon the oriQce of this chamber, which was filled with 
powder ; upon firing the latter, the ball was driven up to a height of 
11 feet ; that is to say, to double the height of the smaller. The 
state of the metal in which the chamber was formed also showed the 
increase of the initial force of the powder ; this is considered to be 
sufficient proof that the last two of the above-mentioned propositions 
are as incon'ect as the first. Assuming the initial force of the 
powder to be of an impulsive nature, it is not difficult to understand 
the increase of force shown in the last-named experiment, inasmuch 
as a certain time being required for the complete conversion of the 
powder into an elojstic fluid, a quantity contained in a chamber of a 
similar form, but of greater linear dimensvonB ^i\i^kXl. ^xioiCEAx^ -mns^ 
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iffoite in a leas comparative time, the linear dimensions increasing in 
ue ratio of the first power, and the quantity of powder increasing in 
the ratio of the third power, so that the flame will traverse a larger 
^{uantity in comparatively less time. Thus it appears that the powder 
which inflames more rapidly has a much greater initial force, being 
more €oneentr€Ued in its action ; a quick burning powder, therefore, 
is better for ordnance of small length, such as mortars and iron 
howitiers. The different results produced by powder of different 
quality have, according to the author, been entirely overlooked in the 
hitherto received theory. This theory, which considers the tecondary 
foiroe, namely, the elasticity of the fluid only, and takes no account 
whatever of the enormous impulsive or 'initial force, produced by 
the Budden conversion of the powder into an elastic fluid, is that 
which regulates the system upon which ordnance are at present con- 
stmoted ; hence the reason why large guns are so liable to burst — so 
moeh so, that it has been said that no gun larger than a 32- pounder 
is safe to fire. 

From the variety of experiments made by the author, he arrives at 
tiie ooodusion that when powder is of the same quality, and con- 
fined in chambers of similar form, but of different sizes, the initial 

force varies, within certain limits, in the ratio of ^,, where w is the 

weight of the powder, and to' of the balL Thus were this new 
theory recognised, the question of the increase of strength, with 
inoroanrd thickness of metal, would wear an entirely new aspect. So 
fiur from the metal in large guns diminishing in strength in the pro- 
portion assumed, it will be a matter for inquiry how it resists the 
great strain to which it is subjected, rather than why it yields ; for 
we find from the experiments described above, that a 68-pounder 
gun, which has a calibre of twice the diameter of a 9 -pounder gun, 
must, when fired with the same proportionate charge of powder as 
the latter, continually be subject to as great a strain as the latter 
would uaiSBr if always fired with the proof-charge, which is three 
times the quantity of the ordinary service-charge. — Proc. Royal Soc. 



THB DEEP-SEA PRESSURE GAUGE. 

Mb. HiNBT Johnson, the inventor of this instrument, to show 
the Pressure of Water at various depths, by the compression of an 
isolated column of air, has read to the British Association the fol- 
lowing paper : — The few experiments which I have made on the 
compressibility of water by pressure, show a greater than indicated 
WMr. Garston of 1 in 21,740 for the pressure of one atmosphere. 
The method adopted is that of subjecting to the pressure of a column 
of mercury a bulb of water on the short end of an inverted glass 
syphon, containing eight ounces of water, ninety-nine parts in the 
mub and one part in the tube, which is divided into 100 degrees, so 
that each degree is of the whole 1-10, 100th part, and the presaux^o^ 
each 80 in. of mercury caused a compression oi TaA«\i<&x isioxcv ^(^M\. 
1 degree in hvsb water, and about | of a degree in eea vvaX^x. *^^^ 
nmit varied » little^ owing to the effect of dight Yax\aAi\oxi% oi Heo^- 
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peratare on the bulb. This difference of result, however, doe» 
not affect the principle of the instrament. The oompreesibiUtj of 
water is too minute to be recorded in a simple tube, but it may be 
recorded in two methods : one, with a bulb or botUe and a tube 
accurately divided, the tube being furnished with an index to be 
pushed along the tube by a cork or elastic piston isolating the water 
in the vessel, and travelling along the tube towards the bulb daring 
the descent until the isolated water became equally dense with the 
water surrounding it, and when pushed back in ascending by the 
expanding water in the bottle, leaving behind the index to maiK the 
degree of compression, a small aperture at the end of the scale allow* 
ing the escape of the air confined by the cork or elastic piston. Tbo 
instrument to be fastened to a line with the piston downwards, so 
that the isolated water, being lighter than surrounding water, should 
press upwards against the tap rather than towaids the piston. 
Another method of applying the principle has, however, been adopted 
on the suggestion of Mr. F. Hoffman, who made the instrament ; 
namely, to have a tube or cylinder of metal, and in lieu of a scale 
tube, to use a long bolt of metal, or, in other words, a long solid 
metal piston, to enter the cylinder through a packing-box, and to be 
pressed into the cylinder by the external pressure of the superin- 
cumbent water. In descending, the piston, when pressed into the 
cylinder until the density of the isolated sea water equalled that cf 
the sea'water surrounding it, would draw along an external scale an 
index recording the compressio]i ; and on ascending, the piston, 
when pushed back by the expansion of the isolated water, would 
leave in its position the index fixed by a spring acting on a toothed 
rack at the side of the scale. In this form the action of the instni- 
ment appears to be very simple — the piston being pressed into the 
cylinder, or out of it, according to the relatial density of the water in 
the cylinder and of the water surrounding it ; and resembles the 
action of some other hydraulic presses, although this instromeot is 
worked by the pressure of the sea, and others by the hydraulic pomp. 
After a correction for the effect of the friction upon the piston in tioe 
packing- box, and which is considerable, the instrument appears to 
record the density or compression of the sea water surrounding it; 
and consequently the pressure to which telegraph lines would be 
subjected at the same depth. 

The vessel is made of cylindrical form in order to allow soma length 
for the piston and scale, and it contains exactly 10 ounces of water. 
The piston is of such a size that 26 in. would displace one ounce of 
water, and is divided into 100 principal degrees, which are sub- 
divided, each principal being l-lOOOth part. Of this length a portion 
of 40 deg. (about 10 in.) has been taken, so that this instrument can 
record compression up to the extent of 40 parts in a thousand. A 
spanner accompanies the instrument, to unscrew or tighten the 
packing- box when necessary ; the other end of the spanner fits into 
and buma a tap at one end of the cylinder, the interior of which is 
oval ^od the tap has a small air channeY \a «1\ow the escape of ur, 
JBv? that the cylinder m&y be filled quite fuWoi^&^x. T^<&\nayirQiXfiB6&k 
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may tben be placed in the accompaDying stand, and the cross bar 
screwed on to the piston, and weights attached to the cross bar showing 
pfBSsare after deducting the weight of the two 2 lb. weights, together 
4Ib.y which are required to overcome the friction on the piston in 
the packing- box, when the cylinder is empty. The spring should be- 
idazed, and the index pressed down a little, and afterwards pushed 
up to the piston to prevent the friction of the index from affecting 
the experiment. If the two 5 lb. weights, together 10 lb., are used 
after deducting the 4 lb. for friction, a pressure weight remains of 
6n>. The diameter of the piston being -^ths of an inch, the area is- 
about -^th part of a square inch, and the pressure of the 6 lb. upon 
the piston is thus equal to a pressure of 84 lb. per square inch. 

It is to be hoped that after some further experiments to ascertain 
the e£fect of variation of temperature upon the capacity of the 
cylinder, and any correction that may be required, that the in- 
strument will be found practically useful.' 

TXNSILl AND COMFBSSSIVB STSBNOTH OF VARIOUS KINDS 

or GLASS. 

Thebs has been read to the Boyal Society a communication, ** On 
the Resistance of Glass Globes and Cylinders to collapse from Ex- 
ternal Pressure, and on the Tensile and Comprehensive Strength of 
'various kinds of Glass," by William Fairbaim and T. Tate. 

The researches contained in this paper are in continuance of those 
upon the Resistance of Wrought- Iron Tabes to collapse, ^^ch have 
been published in the Philosophical Transactions for 1858.* The 
results arrived at in these experiments were so important as to> 
snggeet ftirther inquiry under the same conditions of rupture with 
otber materials ; and glass was selected, not only as differing widely 
in its physical properties from wrought-iron, and hence well fitted to> 
extend our knowledge of the laws of collapse, but because our 
acquaintance with its strength in the various forms in which it ia 
employed in the arts and in scientific research is very limited. To 
arrive at satis&ctory conclusions, the experiments on this material 
were extended so as to embrace the direct tenacity, the resistance to 
compression, and the resistance to bursting, as well as the resistance 
to collapse. 

The glass experimented upon was of three kinds : — 

Speoiflo grsTity. 

B«et Hint OIms 3-0782 

Common Green OhMB 2*6284 

Extra White Crown Gkaa 2*450li 

Tenacity of Glass. — ^For reasons detailed by the authors, the ex- 
periments upon the direct tenacity of glass made by tearing specimens- 
asunder are less satisfactory than those in the rest of the paper ; and 
it is argued that more reliance is to be placed upon the tenacity 
deduced from the experiments on the resistance of globes to buT%\.\\^ss>. 
in which water-pressure was employed, than upon t\i« \ATi9Jc£\\r3 <^- 

* Fortbeprerioaa Report, see Tear-JBook qf Foctt,\«W,^.'V»« 
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iained directly by tearing specimeiiB asunder. The resnlts obtained 
by the latter method give the foUowing mean results: — 

Tenacity per square inch 
inpooiKla. 

Flint Glass 2413 

Green Glass 2896 

Crown Gkss 2346 

Resistance of Glass to Crushing. — ^The experiments in this section 
were made upon small cylinders and cubes of glass crushed between 
parallel steel surfaces by means of a lever. The cylinders were cut 
of the required length from rods drawn to the required diameter, 
when molten^ and then annealed, in this way retaining the exterior 
and first cooled skin of glass. The cubes were cut from much larger 
portions, and were in consequence probably in a less perfect condition 
as regards annealing. Hence, as might have been anticipated, the 
results upon the two classes of specimens, although consistent in each 
case, differ widely from one another. 

The mean compressive resistance of the cylinders, varying in 
height from 1 to 2 inches, and about 0*75 inch in diameter, is given 
in the following table : — 



Description 
of Glass. 


Height 

Cylinder 

in 
Inches. 


Mean Crushing- 
weight per 
Square inch. 


Mean Crushing- 
weight per 
Square IndL. 


In 
Pounds. 


In 
Tons. 


In 
Pounds. 


In 

Tons. 


FUnt Glass | 


1 

1-6 

2*0 


29,168 
20,776 
32,803 


13-021 

9-274 

14*641 


[37,682 


12-313 


Green Glass < 


1 

1*6 

20 


22,683 
36,029 
38,106 


10081 
16*628 
16-971 


|31,876 


14*227 


Crown Glass < 


1-0 
1*6 


23,181 
38,825 


10*348 
17*332 


J 31,003 


13*840 



The specimens were crushed almost to powder by the vioienoe of 
the concussion ; it appeared, however, that the fracture occurred in 
vertical planes, splitting up the specimen in all directions. Cracks 
were noticed to form some time before the specimen finally gave 
way ; then these rapidly increased in number, splitting the glatf 
into innumerable prisms, which finally bent or broke, and the 
specimen was destroyed. 

The following table gives the results of the experiments upon the 
<5ut cubes of glass : — 



Flint Olasa 
Green Olaaa 
Crown GIbbs 



Mean Besistance to Crushing. 



In Pounds. 



V * • « 

• • • • I 

• • • ■ I 






In Tour. 



\ 



6*861 



x 
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H^ice, comparing the results on cylinders with those on cubes, 
we find a mean superiority in the former case in the ratio of 1*6 : 1, 
dae to the more perfect annealing of the glass. 

BOBIKG FOB WATEB. 

A PAFEB has been road to the British Association, ''On the Besult 
of Boring for Water in the New Bed Sandstone, near Shiffnal, in 
the County of Salop," by Mr. J. F. Bateman. The supply of water 
to Wolverhampton being found insufficient, new works have been 
constructed by the author for bringing the water from the river 
Worth, nine miles from Wolverhampton and three from Shiffnal. 
The river Worth, at the place where the pumping- works are erected, 
is not more than forty or fifty feet above the Severn, which it joins 
at Bridgwater, eight or ten miles distant. It may, therefore, he 
considered as the bottom of a basin little above the level of the sea. 
From the character of the surrounding hills, and the inclination of 
the beds of new red sandstone, it appeared to the author of the paper 
likely, that although the wells previously sunk on the high plateau 
of Wolverhampton had proved comparative failures, a considerable 
quantity of water might be found in the sandstone at the lower levels 
and thst some might overflow, as an artesian welL A bore- well was 
accordingly commenced near Shiffnal, 12 inches in diameter, and 
continued for 70 feet, when it was diminished to 7 inches, and carried 
down to a total depth of 260 feet from the surface. Water was met 
with first at a depth of 22 feet, and from that time it arose with 
increasing supply to the surface, and flowed over as an artesian well, 
giving a supply in the end of 210,000 gallons daily. Throughout 
the whole depth of boring the work varied little in character. It 
was nearly all hard rock, sometimes very hard, with occasional beds 
of soft stoue. For the last 40 feet or so, the soft beds were thicker ; 
but otherwise there was little change from top to bottom. As the 
whole well is charged with water to the level of the river, which 
forms its natural outlet, and as the boring shows that the lower beds 
receive their supplies from distant sources, the supply may reason- 
ably be expected to be inexhaustible within the limits of that which 
is due to the percolation of the rain upon the collecting area. 

THE OOVEBNMENT WATEBW0BK8, TBAFALOAB-SQUABE. 

A PAPEB was read in November last at the Institution of Civil 
Engineers, " On the Origin, Progress, and Present State of th& 
Government Waterworks, Trafalgar-square : with a few facts relating 
to other Wells which have been sunk, or bored into the chalk for- 
mation,'* by Mr. C. E. Amos, civil engineer. The author commenced 
by stating that a good supply of water having been required for the 
fountains in Trafalgar-square, it was determined, in the year 1843, 
to carry out a plan which had been suggested by Mr. James Easton. 
This was so framed as to include the water supply for the public 
offices. The water was to be obtained and raised b'^ eii^Tie'^Qr>«%x, 
from the springs beneath the London clay. The quantV^^ o^ -ss^Xfet 
rtfquiredfor condensing the steam of the engine being \iOO ^e^^iX. \.o\s^ 
t»ken from the main spring, in full quantity, it Nvaa coii«»v^^^^ «*-- 
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pedient to use cooling ponds ; and it was thought that a small quan- 
tity of water in excess of that required for the public offices, running 
continually into the cooling ponds, would keep the water clean, and in 
A state fit for the purpose of condensation. The basins of the fountains 
were intended to form the cooling ponds. The water from them was to 
be taken for the use of the condenser^ afterwards to be raised into a 
cistern, from whence it was to be conveyed to, and be passed through 
the jets of the fountains, where, meeting with the resistance of & 
air, it would be partially cooled and returned to the basin, for farther 
circulation. Estimates having been made, it was found that tiie 
yearly interest on the cost of erection, added to the cost of working, 
would be less than the sums hitherto paid annually for the winter 
supply to the public offices, and that, consequently, the playing of 
the fountains could bo effected without cost to the Gk>vemment. 

A contract was then made -with Messrs. Easton and Amos for the execution of 
the works, and a piece of jpround having been selected in Orange-street, the 
-works were commenced in January, 1844, by sinking the first well to tlie depth 
of 174 feet. A cast-iron pn?c, 15 inches diameter, was then driven throng SO 
feet of plastic clay and 10 feet into a stratum of cravel, sand, and stones, ^ing 
leit standing several feet up in the well. Within this another pipe of 7 inches dia- 
meter was cfriven through 35 feet of green-coloured sand, and 3 feet into the obaDc 
formation, and the boring was then continued to the total depth of 300 feet tnm 
the surface. A considerable quantity of water came from the sand, but a much 
larger supply was obtained from the chalk. A second well was sunk in tiie en- 
closure immediately in front of the National GhUery, to a depth of 168 feet fnm 
the surface. A pipe 14 inches diameter was then driven throu§[h the plastic dij, 
and into the gravel, sand, and stones beneath it. Within tms a pipe 7 inches 
diameter was driven through 42 feet of green>toloured sand, and 3 feet into the 
chalk, the boring being continued to the total depth of 383 feet. The ■prisga 
were found to be stronger than those in the well in Orange-street. A toanal 
6 feet in diameter, and about 400 feet long, was driven to connect the two wells; 
the bottom of it being about 123 feet below T.H.W.M. A catch well 6 feet 6 
inches diameter and 32 feet deep was sunk just outside the engine-house. A 
tunnel was driven from it, passing beneath Castle-street and the National Oal- 
lery, to contain the pipes for bringing the water back from the baaina of the 
fountains to the catcli well. 

The paper then proceeded to describe the situation of the different tanks, or 
reservoirs, in the water tower, and their purp|ose ; and next gave a brief acconat 
of the high-pressure condensing steam-engine, on the Cornish principle^ for 
working two sets of pumps, one being capable of raising one hundred gu]ont(tf 
water per minute from the springs to the tank, and the other five hundred and 
fifty gallons per minute from the catch well into the tank for condensation and 
for tuc supply of the fountains. An auxiliary high-pressure single-acting steam- 
engine w^as also prorided, to be used when the principal machine needed repair. 
The works were finished in December, 1844. Their total cost, as completed, 
amountod to nearly 84002. The water rose to within 90 feet of the surCoce (about 
48 feet below T.H.W.M.), and was found to be of ^ood quality. When the en- 
gine was pumping one hundred and ten «dlons of water per minute, it oonld 
only lower the water 4 feet in the weU. In 1846, a further demand for water 
haying been made, a larger pump was substituted, which was callable of raising 
three liundred and fifty gallons of water per minute from the springs. In 1840, 
a second well was sunk in Orange- street, and an engine of 60 H.P., on Wo<dri 
principle, was erected. ^ The well was currieil to a depth of 176 feet, and a tnnnd 
was driven to connect it with the other wells. A bore pipe wns driven thioagh 
the plastic clay, within which it was intended to drive a smaller pipe throadi 
the sand into the chalk, and then to continue the boring as in the other wi^s. 
But an accident having occurred in driving the larce pipe, which alkmed saodto 
come up the bore hole, and made the water foul, the nule was stopped with baes 
o/" cJav, and no farther use had been made of U, t\\ati aa «. «vcia^^ell to contain 
the pumpa. The accident was accounted for m \\vva wa^ •.— \xi ^\fai^\?DA ^\ft 
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{reat resistance was offered by the ** hngeing" of the plastic day, and consider- 
able percnssive force had to oe used. In consequence seyeral of the screws 
irinefi held the joints were shaken out, and the pipe havinf; been improperly 
dzhren through the layer of gravel, sand, and stones, into the sand beneath, there 
WIS an escape of water through the screw>holes, and sand followed in snfBcient 
qnantity to cause incouTenience. The steam-engine worked one double-acting 
pomp for supplying the fountains, and two other pumps for raising water firom 
Oe springs into the tanks above the building. At an average speed of sixteen 
strokes per minute, the first could throw six hundred and sixt^ gallons, and the 
otter two together six hundred gallons per minute. This engine is the one now 
mainly used. The supply of water from the i^rin^ was still found to be abun- 
dmti. The pumping of six hundred gallons per minute lowered the water fiK>m 
20 feet to 24 feet, when it remained stationary as long as the engine was kept 
working. The level of the water did not ^pear to be gradually lowering, audit 
was stated that on December 1st, 1868, it rose to within 66 feet of T.H.W.M., 
being about the same level as it stood in December, 1847. 

Tke anthor thought there could be no doubt that the greater portion of the 
water was obtained from the chalk. He then referred to the fkct of the towns 
of Brighton, Croydon, Deal, Epsom, Ramssate, and Woolwich, being all sup- 
ped with water from the chalk formation. There was an uncertainty, however, 
of obtaining a good supply from the chalk, as was illustrated in the case of the 
weU aonk at Messrs. Truman's brewer^r* lu 1857, a greater supply of water 
bong required by the Messrs. Tnunan, it was determined to extend the works, 
la the fint place the sand and water above the chalk were shut out, then the 
well was continued to a depth of 300 feet fr^m the top, when it vras discontinued, 
as no wat^ cune up the well-hole. As the chalk snowed indications of water 
at the depth of 286 feet, the floor of the tunnels vras commenced at that leveL 
These trniinels were 6 feet 6 inches high by 4 feet wide ; that on the north side 
wis driven to a length of 67 feet, and that on the south side to 48 feet. The 
^iniitity of water now obtained did not exceed twelve and a half gallons per 
auaate. The water of the springs in the sand had been taken by tapping the 
«ffiiideni at the bottom, instead of, as hitherto, near the top of the sand stratum. 
A wen sunk at Messrs. Combe's brewery, to a depth of about 48 feet into the 
flhiHr, produced a supply of seventy gallons per minute. The water stood 20 
feet lazier in this well than in the Trafalgar-square well, while the water in both 
welk w»a in a state of rest, «__ 

CLEANSINa THE THAMES. 

Fbom a return issued to an order of the House of Commons we 
leam that between the 10 th of April and the 9 th of July, 1859 — a 
period of three months — there were poured into the principal metro- 
politan sewers and sluices discharging themselves into the Thames 
94 tons and 7 quarters of chloride of lime, 185 yards of chalk lime 
ground, and 2778 yards and 11 bushels of chalk lime, at a total cost 
of dose upon 30002. for labour and materials, but exclusive of the 
necessary water supply. In 1858 and a half of 1859, the Chelsea 
Waterworks Company '' delivered, '^ daily, from upwards of 6,000,000 
gallons to upwards of 7,000,000 gallons ; the East London Water- 
works from 100,000,000 to 123,000,000 gallons weekly ; the Kent 
Waterworks from 2, 753, 000 to 3, 870, 000 gallons daily ; the Lambeth 
Waterworks between 6,000,000 and 7, 000, 000 gallons daily ; theNew 
Biver Company, in 1858, 20,877,598 gallons daily on an average, 
and, in 1859, 20,220,915 gallons daily ; the Southwark and Yauxhall 
1 Water Com pa ny upwards of 10,000,000 gallons daily ; and the West 
I IGddlesex Waterworks Company between 5,000,000 and 7,000,000 
gallons daily. 

The total quantity of disinfectant agents used dMxviig V^<& ^^«aow 
inw about 4281 tons of chalk Jime, 478 tons of cYAoxid^ oi Mtafe> 
/ iDdJjie tons ofctwbolic acid, at a cost of 17,7S3l. 
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PURIFICATION OF THB BKBPENTINE. 

A PLAN proposed by Mr. Hawkesley, and adopted by the Hon. 
Mr. Fitzroy, for Improving the Condition of the Serpentine, appean 
to have met with unqualified disapprobation from the public journals 
and the greater portion of the engineering profession. On the other 
side, however, we have the names of Mr. Bobert Stephenson and 
Mr. T. Spencer ; and the analytical experiments of the latter gentle- 
man are certainly not without weight in favour of Mr. Hawkesley'ff 
scheme. This scheme consists in drawing about 2,000,000 gallons of 
water daily from the lower end of the lake, and throwing the same^ 
when freed from mechanical impurities, into the upper end in the 
form of a cascade. The effect of this flow of aerated water would be 
to oxidize the soluble organic matter that nourishes the growth of 
the confercce and slimy vegetation, which are so detrimental to the 
appearance of our ornamental sheets of water. It is not, therefore, 
upon the filtering process alone that we are to depend for the re- 
moval of objectionable impurities, and for the attainment of a com- 
parative degree of limpidity. The stagnant vegetation is to be at- 
tacked both by natural and by artificial means ; since the former cannot 
wholly be adopted. The importance of the *' cascade " during the 
prevalence of close and dry weather is not easily to be overrated. 
The chemist can testify to the danger which would be incurred, even 
in the absence of sulphur and phosphorus from the diasolvad 
organic matter, by removing the living vegetations in whose growth 
this is absorbed, without at the same time supplying nature's great 
purifier, oxygen, to obviate chemical changes of a more dangerous 
character than the conversion of this organic matter into carbonio 
acid gas. And although it may be observed that this gas is one of 
the principal supporters of vegetable life, yet the plants which thrive 
in aerated water are of a very different class to those which grow so 
freely in a semi-putrid and stagnant compound of decayed vegetable 
and animal matter. 

The necessity both of filtration and aeration is strongly exemplified 
in the present condition of the lake in St. James's Park. The pro- 
cess there adopted is characterized by a Times correspondent, who so 
strongly repudiates Mr. Hawkesley*s plan, as a ''complete success.*' 
But surely this gentleman cannot himself have verified the condltioo 
of this piece of water, or the expressions **clear'* and "limpid" 
must be intended as ironical. The question of their applicability 
may be left to any inquirer who has an opportunity of viewinff 
the result of the experiment by which this lake has been rendered 
so completely artificial. Unless much wind or rain shall have inter' 
vened, they will find the greater part of it covered with a thick and 
apparently solid slime — a crust supporting multitudinous light 
bodies ; while throughout its whole extent, the fiocculent conferees 
arrest the sun's rays before their warmth can be absorbed by the 
solid iconcrete below. Upon this concrete the vegetations will ulti- 
matety be deposited in the form of mud. 
M:ach stress is laid by the advocates of the system adopted by 
•^^esars, Easton, Amos, and Co., iu the ^t. 3«.isie«'a 'S^t\l '^miter^ 
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upon tbe nuisance likely to arise from the filtering apparatus to be 
established at the upper end of the Serpentine. But if any such 
nuisance occurs, it must be &om gross negligence or want of skill. 
The matters to be separated are neither poisonoua nor rapidly 
imtrescent. The mud at the bottom of the Serpentine is, as wo are 
assured by Mr. Spencer, very different from the Thames slime, the 
offensiveness of which is owing to a black substance composed of 
sulphur, carbon, and iron, of which no trace is found in the lake. 
•Choleic acid from bile, and sulphuretted hydrogen evolved from 
0ewage matter, are also absent. Indeed, the impurity of the Ser- 
f>etitine water has been much exaggerated, despite the occasional 
overflow into it of the contents of the Kanelagh sewer — evidenced at 
rare intervals by the presence of paramecia and vibriones. Its of- 
fensiveness is simply that of ordinary stagnant water, arising from 
decaying vegetation, and is far more perceptible to the eye than to 
the organ of smell. To remove this w^ater, amounting to 60,000,000 
of gallons, and to replace it by a similar quantity exposed to the 
4nune conditions of stagnation, would be an evident absurdity : and 
the formation of a shallow artificial bottom of concrete is, in our 
opinion, not likely to improve its quality. The depth of water in 
the Ser|)entine is an advantage the result of which in preventing the 
most objectionable forms of vegetation has been generally overlooked ; 
MXkd the carbonaceous bottom would probably be but ill neplaced by 
« concrete, the deposit upon which would ferment in the dupeot rays 
cf the sun. 

With r^ard to the filtering process it may be observed that the 
method to be adopted will be similar to that in use at the Glasgow 
<]h>rba]s Waterworks, and other establishments of the same nature. 
The simplicity and efficacy of this method have been fully tested. 
The water is discharged from the conduit on the top of a compart- 
ment of gravel, through which, by means of an aperture at the bot- 
tom, it passes into a well adjoining. The overflow from this then 
runs into coarse sand, and in a similar manner into fine sand, liefore 
it is ultimately discharged. In the case in point there will, for 
•convenience of cleansing, be two such filtering contrivances ; and 
one or more of the stages of purification may probably be dispensed 
with. 

To remove the impression which appears to prevail that the water 
in the Serpentine approximates in its characters to that of the 
Thames, it would suffice to examine comparatively the deposits of 
lime on the margin of the lake and on the banks of the river. That 
from, the latter will be found soon to evolve its noxious constituents ; 
while the lime deposit from the Serpentine is wholly inoffensive. In 
both cases the addition of lime is of very questionable utility. In 
Hui Serpentine especially, though it destroys the confervcc^ together 
with the animalcules and the fishes, it cannot prevent their putre- 
fitction, or remove its products. When the plan of Mr. Hawkesley 
shall have been carried out, we hope that these organ\am.%'7i^\)^\^ 
to fulfil, under more favourable conditions, their due p\>x\)OAer% vd'Ocw^ 
eoonomy of nature, suid th&t the Serpentine, w\ien. Te-%\o<:^*^ '^"^^ 
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tained directly by tearing specimeiiB asunder. The resnlts obtained 

by the latter method give the following mean results: — 

Tenacity per square inch 
inpoonda. 

Flint Glass 2413 

Green Glass 2896 

Crown Glass 2346 

Resistance of Glass to Crushing. — ^The experiments in this section 
were made upon small cylinders and cubes of gbiss crushed between 
parallel steel surfaces by means of a lever. The cylinders were cut 
of the required length from rods drawn to the required diameter, 
when molten, and then annealed, in this way i-etaining the exterior 
and first cooled skin of glass. The cubes were cut from much larger 
portions, and were in consequence probably in a less perfect condition 
as regards annealing. Hence, as might have been anticipated, the 
results upon the two classes of specimens, although consistent in each 
case, dijBfer widely from one another. 

The mean compressive resistance of the cylinders, varying in 
height from 1 to 2 inches, and about 0*75 inch in diameter, is given 
in the following table : — 



Description 
of Glass. 


Height 

Cylinder 

in 
Inches. 


Mean Crashing- 

weight per 

Square Inch. 


Mean Crushing- 
weight per 
Square IndL. 


In 
Pounds. 


Tn 
Tom. 


In 
Pounds. 


In 
Tons. 


PHnt Glass | 


1 

1-6 

2-0 


29,168 
20,775 
32,803 


13-021 

9-274 

14-644 


1 37,682 


12-313 


Green Glass < 


1 

1-5 
2-0 


22,583 
35,029 
38,106 


10061 
15-628 
16-971 


|31,876 


14-227 


Crown Glass < 


10 
1-6 


23,181 
38,825 


10-348 
17*332 


J 31,003 


13*840 



The specimens were crushed almost to powder by the violenoe of 
the concussion ; it appeared, however, that the fracture occurred in 
vertical planes, splitting up the specimen in all directions. Cracks 
were noticed to form some time before the specimen finally gave 
way ; then these rapidly increased in number, splitting the glsw 
into innumerable prisms, which finally bent or brokei, and the 
specimen was destroyed. 

The following table gives the results of the experiments upon the 
<5ut cubes of glass : — 



Flint Olass 

Green Olaaa 

Crown GIbbs 



Mean Besistance to Crashing. 



In Pounds. 



V V W 

: : : 1 



21367 



In Tontf. 



\ 



6*861 



\ 
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BueiDce, oomparing the results on cylinders with those on cubes, 
we find a mean superiority in the former case in the ratio of 1*6 : 1, 
dae to the more perfect annealing of the glass. 

BOBIKG FOB WATSB. 

A PAPER has been road to the British Association, ' ' On the Result 
of Boring for Water in the New Bed Sandstone, near Shiffiial, in 
the County of Salop," by Mr. J. F, Bateman. The supply of water 
to Wolverhampton being found insufficient, new works have been, 
constructed by the author for bringing the water from the river 
Worth, nine miles from Wolverhampton and three from Shiffnal. 
He river Worth, at the place where the pumping- works are erected, 
18 not more than forty or fifty feet above the Severn, which it joins 
at Bridgwater, eight or ten miles distant. It may, therefore, be 
considered as the bottom of a basin little above the level of the sea. 
From the character of the surrounding hills, and the inclination of 
the beds of new red sandstone, it appeared to the author of the paper 
likely, that although the wells previously sunk on the high plateau 
of Wolverhampton had proved comparative failures, a considerable 
quantity of water might be found in the sandstone at the lower level, 
and thst some might overflow, as an artesian welL A bore- well was 
accordingly commenced near Shiffnal, 12 inches in diameter, and 
continued for 70 feet, when it was diminished to 7 inches, and carried 
down to a total depth of 260 feet from the surface. Water was met 
with first at a depth of 22 feet, and from that time it arose with 
increasing supply to the surface, and flowed over as an artesian well, 
giving s supply in the end of 210,000 gallons daily. Throughout 
the whole depth of boring the work varied little in character. It 
was nearly all hard rock, sometimes very hard, with occasional beds 
of soft stone. For the last 40 feet or so, the soft beds were thicker ; 
but otherwise there was little change from top to bottom. As the 
whole well is charged with water to the level of the river, which 
forms its natural outlet, and as the boring shows that the lower beds 
receive their supplies from distant sources, the supply may reason- 
ably be expected to be inexhaustible within the limits of that which 
is due to the percolation of the rain upon the collecting area. 

THE OOyEBNMENT WATEBW0RK8, TRAFALOAB-SQUABE. 

A PAPEB was read in November last at the Institution of Civil 
Engineers, "On the Origin, Progress, and Present State of the 
Government Waterworks, Trafalgar-square : with a few facts relating 
to other Wells which have been sunk, or bored into the chalk for- 
mation,** by Mr. C. E. Amos, civil engineer. The author commenced 
by stating that a good supply of water having been required for the 
fountains in Trafalgar-square, it was determined, in the year 1843, 
to carry out a plan which had been suggested by Mr. James Easton. 
This was so framed as to include the water supply for the public 
offices. The water was to be obtained and raised b^ ew^Ti^ -^q^m^x , 
from the springs beneath the London clay. The quasvtWi^ ol ^^\«t 
Tttquiredfor condena'mg the steam of the engine bemg ioo ^xeaX. \.o\ifc 
t»keu from the main spring, in full quantity, it viaa coTi«^^^^^ ^'*'" 
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pedient to use cooling ponds ; and it was thought that a small quan- 
tity of water iu excess of that required for the public offices, nmning 
continually into the cooling ponds, would keep the water dean, and in 
A state fit for the purpose of condensation. The basins of the fountains 
were intended to form the cooling ponds. The water from them was to 
be taken for the use of the condenser, afterwards to be raised into a 
cistern, from whence it was to be conveyed to, and be passed through 
the jets of the fountains, where, meeting with the resistance of 1^ 
air, it would be partially cooled and returned to the basin, for further 
circulation. Estimates hciving been made, it was found that the 
yearly interest on the cost of erection, added to the cost of working, 
would be less than the sums hitherto paid annually for the wMer 
supply to the public offices, and that, consequently, the playing of 
the fountains could be effected without cost to the Gk>vemment. 

A contract ^as then made with MessrB. Easton and Amos for the execution <^ 
the works, and a piece of jpronnd having been selected in Orange-street, the 
works were commenced in January, 1844, by sinking the first well to tlie depth 
of 174 feet. A cast-iron pk>e, 15 mches diameter, was then driven thronfl^ SO 
feet of plastic clay and 10 feet into a stratum of gravel, sand, and stones, hdnf 
left standing several feet up in the well. Within this another pipe of 7 inchesdia- 
meter was driven through 35 feet of green -coloured sand, uid 3 feet into the chalk 
formation, and the boring was then continued to the total depth of 300 feet firom 
the surface. A considerable quantity of water came from the sand, but m modi 
larger supply was obtained from the chalk. A second well was sunk in the en- 
closure immediately in front of the National Gkdlery, to a depth of 168 feet ftmn 
the surface. A pipe 14 inches diameter was then driven through the plastic dij, 
and into the gravel, sund, and stones beneath it. Within tms a pipe 7 inches 
diameter was driven through 42 feet of green* toloured sand, and 3 feet into the 
chalk, the boring being continued to the total depth of 383 feet. The ■pringa 
were found to be stronger than those in the well in Orange-street. A toniiel 
6 feet in diameter, and about 400 feet long, was driven to connect the two wells; 
the bottom of it being about 123 feet below T.H.W.M. A catch well 6 feet 6 
inches diameter and 32 feet deep was sunk just outside the engine-house. A 
tunnel was driven from it, passing beneath Castle-street and the National €M- 
lery, to contain the pipes for bringing the water back from the baaina of the 
fountains to the catch well. 

The paper then proceeded to describe the situation of the different tanks, or 
reservoirs, in the water tower, and their purpose ; and next gave a brief acooonfe 
of the high-pressure condensing steam-encinc, on the Cornish prLoeiple, foe 
working two sets of pumps, one being capable of raising one hundred euknuof 
water per minute from the springs to the tank, and the other five hundred and 
fifty gallons per minute from the catch well into the tank for condensation and 
for the supply of the fountains. An auxiliary high-pressure single-acline ateam- 
engino was also provided, to be used when the principal machine needed repair. 
The works were finished in December, 1841. Their total cost, as completed, 
amounted to nearly 84002. The water rose to within 90 feet of the sur&ce (aboot 
48 feet below T.H.W.M.), and was found to be of ^ood quality. When the en- 
gine was pumping one hundred and ten «dlons of water per minute, it oonld 
only lower the water 4 feet in the well. In 1846, a further dema^ for water 
haying been made, a larger pump was substituted, which was oajMible of rtishig 
three hundred and fifty gallons of water per minute from the springs. In IMi, 
a second well was sunk in Orange-street, and an engine of tK) H.P., on WooITa 
principle, was erected. The weU was carried to a depth of 176 feet, and a tonnd 
was driven to connect it with the other wells. A bore pipe was driven throo^ 
the plastic clay, within which it was intended to drive a smaller pipe throodi 
the sand into the chalk, and then to continue the boring as in the other wdb. 
But an accident having occurred in driving the larce pipe, which allowed aaiadto 
come up tie boro bole, and made the water foul, uie nolc was stopped with baci 
of cJaVf and no further use had been made of it, t\iaxv «« h, «\xTcvy-^«IL to oontain 
tbepumpa. The accident was accounted for in. \.Yi\a 'wscj •.— In ^^i&^\2b)fc ^t^ 
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aistance was offered by the '* hngning" of the plMtic day, and considw- 
cuasive force had to "be used. In consequence several of the screws 
dd the joints were shaken out, and the pipe having been improperly 
irough the layer of gravel, sand, and stones, into the sand beneath, there 
scape of water through the screw^holes, and sand followed in snfBcient 
' to cause inconvenience. The steam-engine worked one double-acting 
r supplying the fountains, and two other pumps for raising water firom 
ngs into the tanks above the building. At an avexttge speed of sixteen 
per minute, the first could throw six hundred and sixt^ ipillons, and the 
o together six hundred gallons per minute. This engine is the one now 
ised. The supply of water from the spring was still found to be abun- 
rhe pumping of six hundred gallons per minute lowered the water fiK>m 

24 feet, when it remained stationary as long as the engine was kept 
. The level of the water did not appear to be gradually lowering, andit 
ted that on December 1st, 1868, it rose to within 66 feet of T.H.W.M., 
x>ut the same level as it stood in December, 1847. 

nthor thought there could be no doubt that the greater portion of the 
as obtained from the chalk. He then referred to the fkct of the towns 
bton, Croydon, Deal, Epsom, Bamsgate, and Woolwich, being all sopo 
th water from the chalk formation. There was an uncertointy, nowever, 
ining a good supply from the chalk, as was illustrated in the case of the 
ik at Messrs. Truman's brewery. In 1857, a greater suroly of water 
jquired by the Messrs. Tnunan, it was determined to extend the works. 
Lrat place the sand and water above the chalk were shut out, then the 
s continued to a depth of 300 feet fr^m the top, when itvras discontinned, 
iter came up the well-hole. Ajsthe chalk snowed indications of water 
lepth of 286 feet, the floor of the tunnels was commenced at that leveL 
onnels were 6 feet 6 inches high by 4 feet wide ; that on the north side 
ren to a length of 67 feet, and that on the south side to 48 feet. The 
f of water now obtained did not exceed twelve and a half gallons per 
. The water of the springs in the sand had been taken by tapping uie 
n at the bottom, instead of, as hitherto, near thetopof the sand stratum, 
sunk at Messrs. Combe's brewery, to a depth of about 48 feet into the 
oroduced a supply of seventy gallons per minute. The water stood 20 
ner in this weU than in the Trafalgar-square well, while the water in both 
u in a state of rest, _«»_«, 

CLEANSINa THE THAMES. 

>M a return issued to an order of the House of Commons we 

ihat between the 10 th of April and the 9 th of July, 1869 — a 

of three months — there were poured into the principal metro- 

1 sewers and sluices discharging themselves into the Thames 
8 and 7 quarters of chloride of lime, 185 yards of chalk lime 
i, and 2778 yards and 11 bushels of chalk lime, at a total cost 
e upon 30002. for labour and materials, but exclusive of the 
ary water supply. In 1858 and a half of 1859, the Chelsea 
•works Company " delivered," daily, from upwards of 6,000,000 
s to upwards of 7, 000, 000 gallons ; the East London Water- 

fix)m 100,000,000 to 123,000,000 gallons weekly ; the Kent 
works from 2, 753,000 to 3, 870, 000 gallons daily ; the Lambeth 
works between 6,000,000 and 7, 000, 000 gallons daily ; the Now 

Company, in 1858, 20,877,598 gallons daily on an average^ 
a 1859, 20,220,915 gallons daily ; the South wark and Y^uzhall 
• Company upwards of 10,000,000 gallons daily ; and the West 
esex Waterworks Company between 5,000,000 and 7,00^p,000 
s daily. > 

! total quantity of disinfectant agents iiaed duivng ^^'a ^e\*stfs^ 
bout 4281 tone of chalk lime, 478 tons of c\i\or\de oi Y-^^^> 
' tons of carbolic acid, at a cost of 17,7331. 
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PURIFIOATIOlir OF THK BSBPBimNE. 

A PLAN proposed by Mr. Hawkesley, and adopted by the Hon. 
Mr. Fitzroy, for Improving the Condition of the Serpentine, appean 
to have met with unqualified disapprobation from the public joumab 
and the greater portion of the engineering profession. On the other 
side, however, we have the names of Mr. Bobert Stephenson and 
Mr. T. Spencer ; and the analytical experiments of the latter gentle- 
man are certainly not without weight in favour of Mr. Hawkedejf* 
scheme. This scheme consists in drawing about 2,000,000 gallons of 
water daily from the lower end of the lake, and throwing the aam^ 
when fi*eed from mechanical impurities, into the upper end in the 
form of a cascade. The effect of this flow of aerated water would he 
to oxidize the soluble organic matter that nourishes the growth of 
the confervce and slimy vegetation, which are so detrimental to the 
appearance of our ornamental sheets of water. It is not, therefor^ 
upon the filtering process alone that we are to depend for the re- 
moval of objectionable impurities, and for the attainment of a com- 
parative degree of limpidity. The stagnant vegetation is to be at- 
tacked both by natural and by artificial means ; since the former cannoi 
wholly be adopted. The importance of the *' cascade " dnzing the 
prevalence of close and dry weather is not easily to be ovensted. 
The chemist can testify to the danger which would be inonrred, even. 
in the absence of sulphur and phosphorus from the dissolved 
organic matter, by removing the living vegetations in whose growth 
this is absorbed, without at the same time supplying nature's gnsft 
purifier, oxygen, to obviate chemical changes of a more dangerous 
character than the conversion of this organic matter into carbomio 
acid gas. And although it may be observed that this gas is odo of 
the principal supporters of vegetable life, yet the plants which thrive 
in aerated water are of a very different class to those which grow so 
freely in a semi-putrid and stagnant compound of decayed vogetaUa 
and animal matter. 

The necessity both of filtration and aeration is strongly exemplified 
in the present condition of the lake in St. James's Park. The pnh 
cess there adopted is characterized by a Timet correspondent^ whoso 
strongly repudiates Mr. Hawkesley*s plan, as a "complete suooess." 
But surely this gentleman cannot himself have verified the oonditioD 
of this piece of water, or the expressions ''dear'* and "limpSd" 
must be intended as ironical. The question of their appliosbili^ 
may be left to any inquirer who has an opportunity of visiwiiig 
the result of the experiment by which this lake has been rendsna 
so completely artificial. Unless much wind or rain shall have intsr- 
vened, they will find the greater part of it covered with a thick and 
apparently solid slime — a crust supporting multitudinous light 
bodies/; while throughout its whole extent, the fiocculent ci n ^ f Bnm 
arrest 'the sun's rays before their warmth can be absorbed l^the 
solid concrete below. Upon this concrete the vegetations wiU nlti- 
mately be deposited in the form of mud. 
Much stress is laid by the advocates of the system adopted by 
Mesfirs. Easton, Amos, and Co., in t\ve ^\.. 3vai.«^a1^«i^'«itarf ^ 
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upon the nuisance likely to arise from the filteriag apparatus to be 
established at the upper end of the Serpentine. But if any such 
nuisance occurs, it must be from gross negligence or want of skill. 
The matters to be separated are neither poisonoua nor rapidly 
putrescent. The mud at the bottom of the Serpentine is, as wo are 
assured by Mr. Spencer, very different from the Thames slime, the 
offensiveness of which is owing to a black substance composed of 
sulphur, carbon, and iron, of which no trace is found in Uie lake. 
Choleic acid from bile, and sulphuretted hydrogen evolved from 
0ewage matter, are also absent. Indeed, the impurity of the Ser- 
f>etitine water has been much exaggerated, despite the occasional 
overflow into it of the contents of the Kanelagh sewer — evidenced at 
rare intervals by the presence of paramecia and vibriones. Its of- 
fensiveness is simply that of ordinary stagnant water, arising from 
decaying vegetation, and is far more perceptible to the eye than to 
the organ of smell. To remove this water, amounting to 60,000,000 
of gallons, and to replace it by a similar quantity exposed to the 
4nune conditions of stagnation, would be an evident absurdity : and 
the formation of a shallow artificial bottom of concrete is, in our 
opinion, not likely to improve its quality. The depth of water in 
tho Serpentine is an advantage the result of which in preventing the 
most objectionable forms of vegetation has been generally overlooked ; 
And the carbonaceous bottom would probably be but ill oeplaced by 
« concrete, the deposit upon which would ferment in the dupeot rays 
of the sun. 

With regard to the filtering process it may be observed that the 
method to be adopted will be similar to that in use at the Glasgow 
<]k>rba]s Waterworks, and other establishments of the same nature. 
The simplicity and efiicacy of this method have been fully tested. 
The water is discharged from the conduit on the top of a compart- 
ment of gravel, through which, by means of an aperture at the bot- 
tom, it passes into a well adjoining. The overflow from this then 
mns into coarse sand, and in a similar manner into fine sand, before 
it is ultimately discharged. In the case in point there will, for 
•oonvenience of cleansing, be two such filtering contrivances ; and 
one or more of the stages of purification may probably be dispensed 

To remove the impression which appears to prevail that the water 
in the Serpentine approximates in its characters to that of the 
Thames, it would suffice to examine comparatively the deposits of 
lime on the margin of the lake and on the banks of the river. That 
from the latter will be found soon to evolve its noxious constituents ; 
while the lime deposit from the Serpentine is wholly inoffensive. In 
hotii cases the addition of lime is of very questionable utility. In 
tiie Serpentine especially, though it destroys the confervcCf together 
with the animalcules and the fishes, it cannot prevent their putre- 
faction, or remove its products. When the plan of Mr. Hawkesley 
shall have been carried out, we hope that these organ\am.%m\V\)^\&^ 
to fulfil, under more favourable conditions, their due p\xT\)CAe« vcL^(X:i^ 
€C€>nowjr of nature, tuid th&t the Serpentine, Y7\ieii Te-B\.oc^«^ '^^ 

E 
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fish, may afford, as of old, a harmless amusement to the piscatorial 
enthusiasts of London. — Mechcmiea* Magcizine, August 26, 1859. 

BUBUASINB LAMP. 

The Submarine Lamp is intended by Mr. Rettie, its inventor, 
chiefly for using under water, for throwing light upon objects in the 
beds of rivers, or in the depths of the sea, applicable for the exami- 
nation of the foundation of piers and bridges, and of the hulls of 
vessels while afloat, also for the purpose of attracting fishes and 
other residents in the deep, &c. 

In the construction of the submarine lamp various points had to 
be attended to, as essential to its success. 

1. The obtaining of a powerful light by a lamp of limited dimen* 
sions and perfectly water-tight. 

2. Whilst adax)tod for using near the surface, to be capable of 
extending with facility, and of strength sufficient to sustain the 
pressure of water, when immersed to any considerable depth. 

8. The entire removal of air vitiated by the flame, and introdoctiQD 
of air capable of supporting combustion. 

These having been severally attended to, the object has been 
satisfactorily attained by the lamp shown. 

The lamp may be made either of a globular or cylindrical form (if the 
former it will require to be of glass), the bottom being made of biMi, 
with a large screwed opening for the admission of the argand burner 
used ; on the top of the globe is a brass cap, into which is screwed 
a strong copper tube, in the centre of which is fixed another tube, 
one- fourth less in diameter, and so fixed that air may pass freely in 
the spaoe between the two ; the lower end of this inner tube has a 
trumpet-shaped termination which enters into the globe, reaching 
within two inches of the top of the chimney of the aigand burner <n 
the lamp. The upper ends of the tubes terminate in a sort of lantain 
top, which is divided into a lower and upper compartment ; fron 
the lower compartment, the larger (or upper) tube conveys the air 
required by the lamp for effecting combustion, while through the 
upper compartment is discharged by the inner or centre tube the 
vitiated air, as ejected from the lamp. 

The principle on which the lamp is constructed and depends ^ 
action is that arising from the discrepancy of the gravity of the two 
columns of air necessarily engaged, viz., the column of cold jEbr sop- 
plying combustion, and the column of heated air ejected. And ift 
the arrangement of the tubes, advantage is taken to foster the peooliAr 
qualities of the respective columns ; thus, the cold being made U> 
descend by the larger and outer tube, whose sur&ce is oxpoeed to 
the action of the water, while the heated or centre column is plaeod 
immediately over the powerful burner of the lamp. — Prve, Mt» 
Assoc . 

BUBSCARINE BOAT. 

Ay experiment has been made at New Castle, Delaware, with a 
SadwAnne Salruge Boat, invente<l by M,t» "ViWdtva, "^Xi^ dsMnodi U> 
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the bottom of the river without any arrangement for receiving a 
supply of firesh air from above, the boat being intended to supply 
itadf with the quantity of aii* needed while under water, enabling it 
to remain submerged for any length of time required. Eight men 
went down in the boat, and remained there an hour and three-quarters 
without any communication from above. The mode of generating 
air to supply the boat is yet a secret. The boat is made of boiler 
mm, and is perfectly ix)un<]^ and shaped somewhat like a fish. It is 
S5 feet long, 44 indies in diameter, and propelled by a screw 8 feet 
in diameter. It has two rows of bull's-eyes on the top, for the pur- 
pose of giving light to the interior. On each side, near the bow or 
head, are placed pieces of iron about 18 inches square, which are 
moved like the fins of a fish, and are intended to direct the boat up 
or down when imder the water. — Philadelphia Ledger, 

BUBMARINB WORK. 

Mb. W. E. Newtoit has patented apparatus for facilitating Sub- 
marine Explorations, consisting of a working chamber supplied with 
compressed air from, a reservoir, by which also the workmen r^nlate 
the buoyant power of the apparatus. Connected with it is a ballast 
chamber, and a pump communicating with the reservoir of oom- 
prassed air by the eduction-pipe and by a flexible induction-pipe 
with the atmosphere above the surface. 



PILING AND OOFFER-DAMS. 

Mb. F. W. Brtant has read to the Society of Engineers a paper 
" On Piling and Coffer-dams." The author commenced the paper 
with a sketch of the history of pile- driving from the earliest ages, 
Qr^ng the value of piling for foundations, and mentioning different 
structures which had given way in consequence of its non-adoption — 
Westminster- bridge for example. He proceeded with remarks on the 
woods used, and the attacks of the Teredo navaZis, or pile- worm, 
aflMrting creosote to be an effectual remedy against them, giving 
ptoota of the assertion. He then pointed out the importance of 
whomng piles well, and gave the weights of those used in some of the 
principal works in England. He next described the various kinds 
of pilmg- engines that had been employed — mentioning the applica- 
aotk of horses for raising the ram — and considered the ordinary crab- 
wgine now generally adopted to be far superior to any of those used 
isnneriy. Pile-driving by steam-power was next treated of, the 
Mtthor describing some of the principal machines which have been 
iftTBntad, preferring Sisson and White's, as being the most economi- 
«ii Mid practically useful. The weights of rams was the next sub- 
jtotT^the author noticing the great increase in the weights used at 
the present day compared with those formerly employed. 

Irion pile and plate driving, with the comparatively recent intro^ 
dnotiim of them, was referred to, and a description of those usA^k 
at the Westminster New Bridge, and the method oi dm m^ \iXi<wsi. 
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BLASTIKG BOCK. 

Some experiments have been made, attended, it is said, with per- 
fect success, at Fecamp, in Blasting Rock under water for thenar* 
hour piers. In order to deepen the channel it was necessary to 
clear away a portion of excessively hard rock, upon which ordi- 
nary implements had but little effect : moreover, the sea nevef 
i*eceding entirely from the rock, the means resorted to at first 
were attended with extreme difficulty, while the operations proved 
a great impediment to the navigation. At present, with the aid of 
an electric battery, the rock is being removed with comparative ease, 
by a contrivance as follows : — Glass jars, containing each fifty kilo- 
grammes of blasting powder, are made watertight by means of corkii^ 
through which insulated wires are passed and put in communication 
with the powder. These vessels are well caulked or sealed, and 
packed in a basket, with hay, to prevent their being broken against 
the rock when they are let down. At the moment of high water 
these ''cartouches" are cast into the water, and kept in communica- 
tion with the electric battery, by means of wires covered with gutta- 
percha in the usual manner. On the circuit being completed by 
joining the wires on shore at the northern jetty, the powder ignites, 
and the elastic gases, finding such enormous resistance in the weight 
of the water above, strike upon the rock and shiver it to atoms. At 
each explosion the water rises in a conical form of greater or less 
height, according to the effect produced on the rock, boils up for a 
few moments, and in five minutes resumes its usual undulationfl^ 
leaving no visible traces of the agency exerted below. The d&rit 
of rock will have to be removed afterwards by dragging, &c., at a 
slight cost. — Builder, No. 839. 

THE CLEABINQ OF DRAINS AND WATEB-COUBSEB. 

Mebsbs. E ASTON and Amos, of Southwark, have patented a carious 
method of adapting to some convenient part of a drain, seweTi or 
water-course, a grating of peculiar construction, whereby any ex- 
traneous solid matters, such as weeds, pieces of wood, brickbat^ 
stones, the dead bodies of animals, or other substances, may be 
arrested in their progress, and removed, so as to prevent them firoin 
blocking up the water- course, and stopping the flow of the wata. 
To this end a chamber or recess is constructed at some convenieDt 
part of the drain, sewer, or water-course, and made to extend acroos 
it from side to side. In this chamber is mounted a moveable grating 
in such a manner as to extend transversely across the whole of the 
water-way. The grating is to be formed of a suitable number of 
endless chains, connected together laterally in any convenient nuumefi 
and provided with projecting pins, points, or hooks. Or a number 
of short bars similarly provided wilh projecting pins may be jointed 
together in an endless series, so as to form an endless grating, which 
is to be passed round wheels or rollers mounted in the chamber or 
recess. This endless chain or grating should not be placed vertically^ 
/jui at an inclination to the line of the drain or sewer. It will be 
understood that the water and liquid malteru ^wt\\ ^«L«a fe^"^ >i!Qsw^ 
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the endless chain or grating, but that solid matters of any great size 
or dimensions, or that would be likely to cause an obstruction in the 
water- course, will be arrested by the grating, and by causing the 
same to rotate (by communicating motion to the wheels or rollers 
on which the endless chain or grating is mounted) the pins, points, 
or hooks attached to the grating will be caused to lift up such solid 
matters out of the chamber formed in the drain, and deposit them 
in some receptacle provided above for that purpose. 

LIGHTHOUSES AND BEACONS. 

Mb. K. Bobebts has described to the Manchester Philosophical 
Society his proposed Improvements in Pharology. " After adverting 
to the remarkable fact that the great majority of wrecks and col- 
lisions occurred in the immediate vicinity of the beacons intended to 
guard against them, Mr. Roberts said the idea had occurred to him 
that the principle of gyration might be advantageously employed to 
neutralize the action which the wind and waves exert upon floating- 
light ships. 

After briefly describing the principal features of the catoptric and 
dioptric systems, Mr. Koberts stated that the latter was inapplicable 
to floating- beacons, owing to their great oscillation, and that they 
were, therefore, still furnished with 12- inch reflectors, whose power 
was comparatively small. He felt convinced, however, that the 
more fully the system of Mens. Fresnel became understood, the 
more certainly would it be preferred to the catoptric system. 

It was, however, essential to the adoption of this system, that the 
light apparatus be kept upright and free from oscillation, to attain 
which desideratum Mr. Roberts proposed entirely to change the 
form of the vessel, making that portion of it which was immersed 
hemispherical, and that which was above water the frustrum of an 
xnyerted cone. • 

In the centre of this float Mr. Roberts proposed to build a tower 
(whose lower end should project through the bottom of the float to 
serve as a keel), carrying a lantern as in shore lighthouses, and 
containing the necessary accommodation for the light keepers ; and 
within this lantern he proposed to place a dioptric apparatus of the 
second power, whose light being placed 45 feet above the water-line, 

' it be seen at a distance of nine miles. Immediately below the 
it apparatus he would place a fly-wheel suitably mounted on 
ibals, and driven through the medium of certain wheels and shafts 

_ a small engine, which, with its boilers, would be placed on the third 
deck of the float, or this wheel might be caused to revolve at its 
proper speed by two relays, each of three men. The engines and 
steam might be used for a variety of purposes, as to sound bells or 
whistles, hoist coals aboard, prevent the adhesion of snow to the 
bntem, &c, — Builder, No. 844. 

WATEB IN LIGHTHOUSES. 

VnovsaBOB Faraday baa addressed to tVie Timw ^iXx^ ic>^cr«n»^ 
kHer:— 
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*' The Trinity Hoiue, in its care for the health of the people 
engaged under it in the superintendence of lighthooBes, hM, at dif- 
ferent times, sent to me, as its scientific adviser, certain ipecimeiis 
of Waters, which were supposed to be injurious to the persont 
using them. Lighthouses are, of necessity, often pUced in ntua- 
tions where water is obtained with difficulty, an^ they are frequently 
dependent, more or less, upon that which is gathered from rain 
falling upon the leaden roofs, galleries, and gutters of the towen 
and cottages occupied by the keepers. Now, the salt of the sea 
spray, which often reaches these roofs, Ac, even when they are 
half a mile or more from the shore, causes the rain- water which 
falls upon them to dissolve a portion of the lead, which is larger or 
smaller under different circumstances, and at times rises up to a 
quantity injurious to health and poisonous. The water thus con> 
taminated by lead, or rather chloride of lead, is peculiar in this, that 
it does not lose the poisoning substance either by boiling or by ex- 
posure to air, for the metal remains soluble after one or both of thete 
processes. I ascertained that if a little whiting, or pulverized chalk 
(carbonate of lime), were added to such wat«r, and the whole shaken 
or stirred together, the lead immediately assumed the insoluble state; 
so that when the water was either filtered or left to settle, the clear 
fluid was obtained in a perfectly pure and salubrious condition. The 
process of purification is, therefore, exceedingly simple, for if some 
powdered chalk or whiting is put into the cistern in which such rain- 
water is collected, and stirred up occasionally after rain, the water 
may, with the greatest facility, be obtained in a perfectly fit state 
for all culinary and domestic purposes. 

" The Trinity House has supplied this information to all the cases 
needing it which have come to its knowledge, but I find that some 
cases occur not under its charge, that there are others not connected 
with lighthouses^ and others again in other countries, in all of which 
this piece of simple practical knowledge may be useful. Under these 
circumstances I have thought that you, Sir, would not refuse the 
service of that special and extensive power of publication and instmo- 
tion which the Times possesses, but use it to carry this knowledge to 
the many dispersed persuns who may greatly ne^ and yet have no 
other means of obtaining it." 

BREAKWATERS FOB HARBOURS. 

Mb. C. Bubn, C.E., proposes, in a work published by him, a 
method by which, as lie maintains, a Breakwater for such a site as 
that of the Dover Harbour of Kefuge could be made in one-seventh 
of the time, and at less than one- half the cost of that now in pro* 
gross. 
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We propose/' he remarks, " to constmct the breakwater bj % seriei of 

isolated circular towers, 50 feet in diameter and 70 feet high, constmoted 

entirely of brickwork, concrete, and masonry ; the towers to be built at inter- 

raJs r&rymgfrom 6 to 15 feet, connected on the top only by an iron gangway and 

parapet. 

**As a means for practically carrying out such a ■pT\xvcv^\e ot \nieaSc««9(«t«K« 
propose to adopt Beatham. and Ashton's system oi cou«\.TVivi\iou. 
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** The fomuUtion of eseh tower, or that portion from the Vottoai up to five feet 
abore low-weter maxk, is % cannff, oonstrooted of brickwork in cement with a 
:grMiite ashlar fiMnng, forming a cmsnlar wall five feet in thickness. This hoUow 
cmda^ or eyUnder is built upon a timber platform, calked water- tigl^t, and made 
s n fllci f Bnt ly strcme to withstand the pressure of water when the easing is sunk 
to ita floating IcTeL 

"The hdlow foundations may be towed to their position in the line of break- 
water, and when in position, a Talre in the timber platform can be opened, the 
water let in, and thej will smk in jiosition and become fixed. 

** The centre portion can then be filled in with concrete. 

*' Having thus made the foundation to a height of five feet above low-water, the 
■enperstructure above that jioint can be constructed in the ordinary manner, with 
■oopcr et e blocks for hearting and granite blocks for fiftdng. The top to be paved 
wiChgranite blocks or Portland stone. 

' Tnese towers may then be connected together by a east-iron gangway and 
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Such is a brief ouHine of the plan. The breakwater, instead of 
b^g a continuons structure as at present, would be composed of a 
series of disconnected towers, averaging 10 feet apart. This reduces 
the quantity of material, it is said, nearly one- fourth, though equally 
strong and durable as if solid ; and will break the force of the waves, 
juid cause still water in the harbour as efficiently as a continuous 
breakwater. No coffer-dams, of course, will be necessary in con- 
«tracting such foundations as those described. 



HTDRAULIO LIFT AT THE VICTOBIA DOCKS. 

Tms new Lift, the invention of Mr. Edwin Clark, is in successful 
operation at the Victoria Docks for ship-lifting, and appears likely to 
supersede the graving dock for many purposes. Mr. Clark's appa- 
ratus consists of a series of thirty-two upright hydraulic rams, of 
10 inches in diameter, placed in a waterway in two lines of sixteen 
•each, £ur enough apart to admit of a ship of any burden passing 
between. Each ram is fitted with a crosshead of wrought-iron, and 
:the crossheads are supplied with long straps, to the lower end of 
^hich are connected girders extending across from row to row. 
These girders, when the rams are down, are of course at the bottom 
•of the water. The pontoon, on which the ship is ndsed, is formed 
cf wrought-iron plate, strongly ribbed, the length and depth of 
which varies according to the size of the ship it is intended to lift. 
This pontoon is open at the top, and is of sufficient buoyancy, when 
empty, to support a vessel of very large tonnage. It is fitted with 
screw valves for admitting the water, so that in a very short time, 
when placed in position, it can be lowered down upon the cross 
girders. The rams are fed by a 50 lb. engine, which is fitted with 
twelve hydraulic pumps, 1 Jtb inch in diameter, and 2 feet stroke, 
working at 18 strokes per minute, and the pipes from these pumps, 
before branching off to the rams, communicate with a series of 
'Valves arranged in a place built for that purpose close to the lift. 
By means of excentrics, which close the valves, any one of the rams 
•can be disconnected at will from the supply, bo tha.t t&icraX.^ orii^ ^1 
the pipes burst, no danger can accrue to t\\e bYlV^, w\^ >iXi^ \"A>i«i% 
process can be completed without delay. 
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In an experiment on the 27th of July, the pontoon being placed 
in position upon the girders, it was first filled and then lowered ta 
the bottom of the water. After this the Jason, a ship of about 
1000 tons burden, was warped in, and having been fixed in position 
by means of ten sliding blocks, which were pulled into contact with 
the sides and bottom by means of chains brought above the water- 
line, the engine was set to work, and the whole mass rose gradually 
out of the water at a speed of one foot in three minutes. As the 
pontoon came above the surface, it relieved itself of the water it 
contained, and the valves being then closed, the buoyancy of the 
saucer itself supported the ship in a perfectly steady and satis- 
factory manner. The whole operation, from the beginning to the 
end, extended over the space of 1^ hours, and the dead weight 
lifted, including the pontoon, was altogether above 1600 tons. 
There are four pontoons constructed, and others in course of con- 
struction, which when raised in this manner, and floated, are to be 
towed with their burden into shallow bricked recesses provided for 
that purpose, so that the hydraulic power can be continuously 
applied for raisino; purposes. During an entertainment which fol- 
lowed the experiment, or rather the operation, Mr. Edwin Clark laid 
before his audience a clear and concise description of his invention,., 
and the obstacles he had had to contend with in bringing it to its 
present state of perfection. — Mechanics^ Magazine, 

An important paper descriptive of the Entrance, Entrance Lock, 
and Jetty Walls, with the Wrought-Iron Gates and Caissons, of the 
"Victoria Docks, has been communicated to the Institution of Civii 
Engineers, by Mr. W. J. Kingsbury, for which we regret not to be 
able to find space. 

SIR W. Qt. ARMSTRONG'S HYDRAULIC MACHINERY AT SWANSEA. 

The whole extent of the new docks at Swansea, as well as the 
river float, is furnished with Sir William Armstrong's Hydraulic 
Apparatus, which opens the gates, swings the bridges, works thd 
sluices, lifts the hoists, and goes through all manner of operations* 
The extent of pipes is a mile and a half, and the pressure upon them 
is 700 lb. to the square inch. The hydraulic power is available for 
any purpose for which it may be required at any point throughout 
the entire length of the pipes. The ponderous dock-gates wwe 
opened by Miss Talbot, the daughter of the lord- lieutenant, not 
figuratively, as is usually the case with ceremonial " openings" of 
this kind, but, thanks to the invention of Sir William Armstrongt 
literally opened by the delicately-gloved hand of a young lady o£ 
eighteen, grasping the capstan, boasting for the nonce a sUver 
handle. 

THE FLOATING DERRICK.* 

In August last, the small Derrick belonging to the Patent 
Derrick Company was employed to raise on board the Great JEoitem 

* The JDerriok is folly described in the r«or-Boofc qf Paci«,\«^,^. V/^ 
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the whole of the ship's yards and her principal ga€&. These spars, 
constructed by Messrs. Ferguson, of Mill-wall, are the largest of 
their respective kinds ever made on the Thames or elsewhere. The 
main- yards average 124 feet in length, are 33 inches in diameter at 
their centres, and weigh from 15 to 17 tons each. By means of 
the remarkable facilities which the patent derrick affords, these 
enormous spars were all hoisted to the required position, on board 
the Great Eastern, during the brief space of a single day. The 
operations, so far as regarded the great ship, were conducted by 
Mr. Westhorpe, to whom the rigging of the vessel is intrusted ; 
while the direction of the derrick's hoisting powers was expressly 
undertaken on this occasion by Mr. A. D. Bishop, the inventor of 
the machine. The time occupied by the derrick in hoisting the 
principal main yard to the height of nearly 80 feet, after the opera- 
tion of slinging had been accomplished, was less than two minutes. 
The novel application of the principle of the lever, introduced by 
the inventor of the derrick, enables the machinery while raising its: 
weight simultaneously to run it in or out, backwards or forwards, 
to any desired point. By this contrivance the derrick was enabled 
not only to hoist the yards over the ship's side, but also to span the 
Great Eastern's deck amidships and hand her yards direct to the 
purchases rigged on board the vessel to receive them — a feat which 
neither crane nor shears on the Thames could accomplish. — Daily- 
News. »___«, 

IMPROVED CBAB. 

Mr, Denison, Q.C, has exhibited to the Institution of Civil 
Engineers a small Grab, or Winch, capable of lifting half a ton with 
a single pulley, although light enough to be carried in one hand. 
It had two short barrels with five grooves in them for the rope, and 
a wheel at the end of each barrel, both of which were driven by 
equal pinions on the winding arbor. The rope passed from one- 
barrel to the other ; and the loose end was either pulled off by hand, 
or fell by its own weight, or by the weight of the descending blocks 
or empty bucket attached to it, if the crab was worked alternately, 
like buckets in a well. 

Several members stated that the machine was a very good one, but 
that it had been invented long ago, and was now in use in many* 
&ctories. To this it was replied, that it was surprising that so 
valuable an improvement of such a clumsy machine as the common 
long-barrelled crab should have been unknown to the various en- 
gineers, builders, and other persons conversant with such matters, 
to whom it had been shown or described. It was found that the 
time spent in fleeting the chain was a quarter of the time spent in 
actually lifting the Westminster bell to the top of the tower, and 
two crabs were used for it ; whereas, with one such machine as this, 
it could have been lifted the whole 201 feet without any interruption. 
Tlie object in bringing the machine to the Instltutioii 'wqa \>o tcl^^ 
it generaUj known, and to abow its convenience. 
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BUiras'S PATEKT HOIST-GOVXEKOB. 

The primary object of this invention has been to render the lifting 
apparatus, used in mills, warehouses, and mine% known aa the . 
** Hoist- box, " its own Governor or regulator ; thereby securing the 
impossibility of a recurrence of those accidents which have finom 
time to time resulted in coal pits and factories, from negligence of the 
■attendant, or weakness of the materials. Attached to the top of the 
''hoist-box" is a governor or speed regulator, precisely like that iiaed 
in the ordinary steam-engine. The balls of the regulator acquire 
•centrifugal force through the momentum imparted by a driving band, 
which is passed over a friction-roUer that constantly rests against the 
side of the shaft or well- hole to be ascended or descended. At each 
•comer of the *' hoist- box " is a cam, or excentric, keyed in pairs 
upon the shafts, to which instantaneous motion is given by the 
governor, should a rope break or any other accident whatever occur. 
The consequence is, that these cams are made to clutch the sides or 
guides of the well-hole with such tremendous force that the box, 
however heavily loaded, is brought to an immediate stand-still; and 
even if the speed to which the governor has been adjusted should be 
-exceeded, the friction- roller immediately imparts an accelerated mo- 
tion to the governing apparatus, which disengages a trigger and 
prevents the box from descending — let what will occur to engines, 
ropes, wheels, or gearing — at a quicker speed than that to which the 
box has been restricted by the application of this ingenious " hoist* 
governor." — Builder, No. 837. 



STRAIGHTENING A CHIMNBT-STACK. 

This operation for restoring the colossal Chimney at Port Dun* 
-das to a perpendicular and safe position has been successfully com- 
pleted. This was accomplished by sawing several of the mortar beds 
between the courses on the side from which the chimney leaned, 
thereby allowing it to come back by its own weight, without the 
application of any external force. Only one draft was cut at a time, 
to guard against any shock which might have endangered the stability 
•of the building, and by keeping the saws wet, a bed of mortar was 
prepared for the superincumbent weight to settle down upon. 
Twelve cuts were made in this manner, on different parts of the 
structure, which generally set before the saws had passed through 
half of the circumference, particularly in those made nearest the 
ground, where the weight was greatest. Mr. Duncan Macfarlane, 
architect, by whose advice this method was adopted, superintended 
the undertaking. The principal dimensions of the chinmey are : — 
Total height, 4C8 feet ; from surface to top of cope, 454 feet ; out- 
side diameter at foundation, 50 feet ; at surface, 34 feet ; at cope 
14 feet. According to calculations made by Professor Hankine, the 
building, independent of the adhesion to mortar, is capable of sus- 
taining with safety a lateral pressure of 66 lb. per superficial foot at 
jts weakest point, being 111b. more than the force of the greatest 
storm registered in this country. — North. Britisft, MaiL 
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THE CKXVKBNMSNT COmS TELEGRAPH SYSTEM. 

The Goveniinent have secured to themselves the use of an im- 
proT«d System of Telegraph Signalling, patented by Mr. Kedi, of 
wlMan they are stated to have obtained it for a very small sum — bat 
for which they would in all probability have rejected it. 

Instead of the various and numerous flags hitherto used on board 
shm for teleg^phic sig^nallin^, Mr. Redi employs simply a set of 
collapsible cones, which may he expanded separately or together, as 
desired. They are formed in pairs, base to base ; they are closed by 
india-rubber springs, and expand&d by the pulling of a line or cord. 
The noioHon of the old flag system only is done away with ; the 
code remains unaltered. 

This new system has many advantages. Thus, a flag cannot be 
seen unless '* spread "by the wind, and in wet still weather it is 
often difficult to spread it ; but the cones are expanded with cer- 
tunty in an instant. Again, when a flag is spread, the colour has 
to be detected ; but the colour of the cones has nothing to do with 
their signalling, nor is their re-acting much affected by the atmo- 
sphere ; and communication has even been kept up with the cones 
during an easterly mirage. The cone system can also be worked 
with greater rapidity than the flags ; yet, while the new system ad- 
mits of more numerous combinations than the old, it is sQso learnt 
with greater ease. In respect of cost, 25 sets of cones may be pur- 
chased at the price of one set of flags. If we compare the cone 
telegraph with the semaphore used for naval and military purposes 
on shore, we shall also find the new system has the advantage. It 
may therefore be used both by land and sea with benefit, and with 
the further advantage of rendering the telegraph system common to 
the army and navy, and of thus facilitating the co-operation of the 
two services. Yet this self-evident superior system was not adopted 
by the Admiralty until after some years of hesitation ! — Condented 
fiom the Mechanict* Magazine, 

THE LIYEBFOOL AND HANCHESTEB BAILWAT. 

Mb. Geobgb Kennie has communicated to the Editor of the 
Engineer of November 12, 1859, the following details, of special 
importaiice in the history of the railway system : — 

In j^onr leading article of the 28th ultimo, you state, '* That professional 
anthority, for which many have soucht to found a claim of infallibility, has on 
BninbeneM occasions been completed set at nought, to the great advantage of 
the dvilixed world. No higher authority than Mr. Bennie could have pro- 
nounced against the practicability of working the Liverpool and Manchester 
Sailway, yet it nevertheless was successful." Now, the answer to this is, that 
there it no truth whatever in the statement ; for 1 neither did, in my evidence 
in tiiie Committees of Lords or Commons, or elsewhere, give any one reason to 
tnppoae that I had made such a statement. It would have been contrary to my 
conviction, after the numerous investigations I had made upon the working of 
the railwi^i then ezistinff in the northern and western parts of the kingdom, such 
as the Stooktcm and Danington Bailway, and which was one of the lirst exaaa.- 
plea of the succesafnl implication of locomotive power on. a Tailwvj tox -<^aK&«!x^t:^ > 
irrespectxve of thia, I bad made in 1825, 1826, a vast ii\xin\)eT ot ex^rmv^^^ 
on the giidiaff aitd rcMag friction of metals and other aubatsaiceift, V«*^ ^^ '•KXjassa. 
experuaeatB ware communicated to and published intii© Tratuofttvo"n» <^f ^** 
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Soval Society in 1828, three years preTioaaW* to the experiments of H. Horin, 
and they have (I believe) formed the basis of all subsequent calculations on that 
subject. I also made numerous experiments on the gliding and rolling firictions 
of locomotive engines and carriages, with a view to their application to nulwajipip 
so that their resistances might be reduced to a minimum, and be equalized wztb 
the resistances of barges on canals, and much superior in point of speed. These 
facts arrived at, it becHme a question for consideration as to the Dest line fat 
adoption, and in what way the railway should be laid. An attentive and per- 
sonal examination of the country intervening between Liverpool and Manchester 
led to the conclusion that the straightest, and shortest, and most level line waa 
the best, and having through the energy and activity of Mr. Charles Tignoks 
(employed by us) completed the survey, we decided to adopt the present as the 
best suited to the contour of the country, and carrying out the great object otm* 
templated. The physical difficulties were, however, great. The construction of 
the tunnel at Liverpool, on so great a scale, through the red sandstone rods; 
the crossing of the great Sankey Valley and its canal by a lon^ and lofty yiadaet 
or bridge and embankment ; also the Newton Yallev and bridge and embank- 
ment, besides other valleys of great length and depth; the construction of n^ 
wards of 100 bridges over and under the railway, the proportions necessary to 
give to those bridges ; the deep cutting through Olive Mount and Bainhill : the 
graduation of the line by suitable inclined planes ; the carrying the roadww 
over the much-dreaded Chat and Farr Mosses; the determination of the width 
of gauge and distance between the linos of railway, &c. &c., all of which subjects 
were scarcely known, involved difficulties of no ordinary kind, nevertheless we 
deemed them practicable, and laid out the Line as per a brief statement accom> 
panying Mr. Kennie's letter. 

In conclusion, Mr. Bennie says : — The original estimate for ezeonting the 
railway, and submitted to the committee, was 796,246^. This sum appeared so 
large that the estimate was reduced by the committee to 610,0002. The railway 
was executed and opened for commerce in 1830 for 739,1662. ; and a oomparison 
of other items vrith those executed will show that we were not so far out as vaa 
predicted. But the points to which I would draw your attention are — TirstJy* 
the tunnel, which was entirely new on such a scale of ma|^tude ; secondly, ue 
inclinatiom or gradients^ which were laid out vrith the view to the adoption of 
steam or locomotive power ; thirdly, the width qf the gauge of 6 feet for the 
distance between the rails, instead of 4 feet 8^ inches — the gauge since adopted 
for most of the railways throughout the kingdom and elsewhere. Had our gauge 
been adopted, in all probability we should not have had the wide gauge. Auai, 
fourthly, the carrying the railway over Chat Moss. When we surveyed it, we 
found a good road over the middle of it capable of bearing a horse and cart, end 
other parts of the Moss cultivated by the justly celebrated Mr. Boscoe ; alsobj 
a Mr. JBorron, of Wolden HaU, on the west side of the Moss ; a gentiieman who 
had studied and successfully cultivated a considerable portion of the Moss, and 
from whom we derived much valuable information ; so that, guided by former 
experience in draining extensive marshes, we felt no apprehensions al>out Chat 
Moss ; and the results of this experience we communicated to the directors in 
our report on the best mode of carrying the line of railway over Chat Moss : so 
that, with all this knowledge before us, it was not likely that we should stomft^^ 
ourselves and our employere by pronouncing the working of the Liverpool and 
Manchester Bailway impracticable. 

The article in the Engineer referred to by Mr. Kennie, was written 
under a misapprehension, which, as respecting himself^ the Editor 
admits to be entirely removed. 

GREAT BPANS IN BAILWAY BBIDGES. 

The widest single span of any railway bridge in the world is that 

-of the Niagara Suspension Bridge connecting the American and 

Canadian railways at Niagara Falls. The clear span is 822 feet. A 

stj}} wider single span — one of 1224 feet — is being constructed for 

carrying' the Lexington and Danville Bailway, aVi an CkUyatlon of 

SOOfeet, over the Kentucky river, in the "Uniied. aVA\«a. Tca t«sA 
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'widest spans are th^se of the Britannia Bridge, 460 feet each. Then 
€ome the two great spans of the Saltash Bridge, of 455 feet each. 
The next great railway span is that of the Conway Bridge, of 400 
-feet. The next is the immense bridge carrying the Koyal Eastern 
Prussian Railway over the Vistula, at Dirschau. This is an iron 
lattice bridge, having six spans of 397 feet 3 inches each. The 
Nogat Bridge, on the same line, has two iron lattice spans of 321 
feet, and one span of 53 feet 6 inches. The great railway bridge 
recently opened at Cologne has four lattice spans of 344 feet 6 inches 
«aoh. The openings of the railway bridge at Kehl will be nearly as 
wide. The middle opening of the Great Victoria Bridge at Montreal 
is 380 feet wide, the other twenty-four openings being each 242 feet. 
The Chepstow Bridge has a span of 306 feet, besides three side spans 
of 100 feet each. The Boyne Viaduct has one lattice span of a 
dear width of 264 feet, and two side spans of 138 feet 8 inches 
each. The Newark Dyke Bridge, the largest example of Warren's 
trussed girders, has a span of 240 feet 6 inches. Several of the 
tubular bridges erected by E. Gouin and Co., of Paris, over the 
Garonne, the Lot, the Tarn, &c., have spans of 80 metres, or 262 . 
feet. The Spey Viaduct, on the Inverness and Aberdeen Junction 
Railway, consists of a pair of box girders of a clear span of 230 feet. 
The tubular bridge at Brotherton has a span of 225 feet. The 
greatest timber span in a railway bridge, and now indeed the widest 
timber span in existence, is one of 275 feet, that of the Gascade 
Bridge, on the New York and Erie Railway, in the United States. 
The Market-street (highway) Bridge, formerly crossing the Schuyl- 
kill, at Philadelphia, U.S., had a timber span of 340 feet ; whilst a 
timber span of 390 feet, the widest ever attempted in that material, 
was constructed by John Grubenmann over the Linmiat, in Ger- 
many, in 1794, and was burnt shortly afterwards by the French 
troops. Railway bridges, with timber spans of 250 feet, are not 
uncommon in the United States. The great railway bridge across 
the Mississippi River at Rock Island has five timber spans of 250 
feet each, besides three others of 150 feet. The bridge by which 
the Ohio and Mississippi Railway crossed the Great Miami River, 
has ^ve timber spans of 250 feet each ; and another railway bridge, 
iiaving two timber spans of 260 feet each, crosses the Delaware 
River, near Port Jervis, State of New York. The widest masonry 
span ever erected for railway purposes is one of 180 feet, carrying 
the Glasgow and South- Western Railway over the river Ayr. The 
new railway bridge being carried across the Thames at Pimlico 
will have four cast-iron arches of 175 feet each, the widest cast-iron 
spans, we believe, yet employed for railway purposes. The six 
spans of the celebrated High-level Bridge at Newcastle are but 125 
feet each in width. — The Engineer. 

THE BOTAL ALBERT BRIDGE, SALTASH. 

The Albert Bridge, which has been formally opened b^ \,\i«^rvsL<(i^ 
Ckmsort, is on the ComwaM Railway, and must V>e \A»a^^ ^xtiQiti^SiNi 
tbtf most r&narkMe achievements of engineenng «\l\W.. 1.\i <iarkj^«^^ 
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of nineteen spans. Seventeen of these spans are wider than the 
widest arches of Westminster Bridge, while two, resting* on a cast- 
iron pier of four columns, cross the whole stream of the Tamar, at a 
leap of upwards of 900 feet, or a greater distance than the breadth 
of the Thames at Westminster. The toted length of the stnioture 
from end to end is 2240 feet. Its greatest width, as formed only for 
a single pair of rails, is 30 feet at basement, its height from founda- 
tion to summit no less than 260 feet, or more than 50 feet higher 
than the Monument. 

Mr. Brunei was, unfortunately, not able to be present; Mr. 
Brereton, the resident engineer, supplied his place. The Times gives 
a very full account of the structure, and from that we take the foLi 
lowing particulars : — 

The Beventeen smaller spana consist of maasiTe doable columns of aoKd ma- 
Bonry, 11 feet square, with wrought-iron longitudinal beams of boiler-plirte, to 
cany the roadway on either aide. The main stone piers are at the vrater'a eag& 
and support the ends of the ^eat Jpans crossing the riyer. These two, <n 
course, are of the most solid kmd. £ach is of granite, 29 feet wide bj 17 feet 
thick, and no less than 190 feet from foundation to summit. It is, howerer, on 
the main pier, in the centre of the river, on which both the great spans nafey 
that all the pressure and ribration comes, and for this was required a tower ct 
such proportions that nothing short of the solid rock itself would suffice for its 
foundation. But to reach this was a matter of no ordinary difficulty, inaamucli aa 
aome 70 feet of sea water, with 20 feet of mud and concrete gravel, lay betweon 
Jdr. Brunei and the stone on which he wished to build.- A cofferdam for aoch a 
depth, and in such a tideway, was out of the question; yet, by a most ingeniooa 
application of the cofferdam principle, what seemed an wsuperable obstacle was- 
at last overcome. An immense wrou^ht-iroi| cylinder of boiler-plate, 100 feet 
high and 37 feet in diameter, and weighmg upwards of 300 tons, was noade and sunk 
exactly on the spot whence the masonry was to rise. From this the water waa 

Sumped out and oir forced in ; the men descended, and working as in a gj^raatio 
iving-bell at the bottom of the river, cleared out the mud and gravel until the 
rock was reached and hewn into form to support the cvlinder evenly all round. 
Powerful steam air-pumps were necessary to keep the labourers supplied bdow, 
and, as a matter of course, they worked ut an atmospheric pressure of upwards 
of 35 lb. to the inch. On this massive pile, built intheojdinaer, the iron columns 
for the centre pier are raised. Until these ponderous masses were cast, metal 
works of such dimensions were seldom dreamt of. There are four octagon co- 
lumns, 10 feet in diameter and 100 foet hi^h. Each stands 10 feet apart from 
the other in the centre of the granite, forming a square of about 90 feet, and all 
bound together with a massive lattice-work of wrought-iron, which oheoks vibra- 
tion, and prevents an^ lateral thrust. The weight of each column ia 160 tooi, 
each being cast in 6-feet joints, 2 inches thick, and supported inaide with power- 
ful ribs and angle irons. The great spans, each end of which rests on two of 
these columns, may be best described as being made on the principle of a donUe 
bow. The lower bow is of chains, carrying the roadway ; the upper is a tube of 
wrought-iron, to which the lower is attached by powerful supports. Ulna a 
great weight on the lower bow only tends to give additional support hr atrais^ 
ening the upper, and vice vend: each, in fact, counteracts the effect ox the otner, 
so that there is no lateral thrust from either aide, an indispouable ra^pdaite 
where no buttresses could be erected to resist it. Each aroheid tube is dhptioal 
in form, being 12 feet by 17 feet, and both are made throughout of inch boiler- 
X>late. At intervals of 20 feet the insides are wrought-iron diaphragms, with 
tie-rods and angle-irons throughout their entire length. The curve of tne arched 
tube is 28 feet, and the tension chains of the lower bow are of course the aame. 
The double chains are exactly similar in principle to those of an ordinary mia- 
pension-bridge, only, instead of each link being composed of seven and aa^t 
bars, those at Saltash are of fourteen and fifteen bars, each btf being 1 inch 
tbiokmnd 6maihe§ brotid, and each link having been tested with a atrain at four 
toot to the JDcb, JBoth the ehains aad tubes ace bovui tO|si«Mb«K Vi ^reoaijhft- 
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iron tnuses to eaeh other. The fpans before beine lifted were teited with a 
strain (including their own weight) of 2300 tons. When the whole bridge take»> 
its beanng, the pressure on the centre pier foundation will be more than eight 
tons to the foot. The total quantity of wroug|ht iron used has been 2700 tons : 
of cast iron, 1900 tons ; of masonry and brickwork, 17,000 cubic yards ; aacL 
about 14^000 cubic feet of timber. 



RAILWAT BREAKS. 

Mb. W. Faibbatbn has read to the British Association a paper 
** Od Experiments to determine the efficacy of continuous and self- 
acting Breaks for Railway Trains." Of late years, Mr. Fairbaim 
remarked, the improvements introduced to diminish the danger of 
railway travelling have been specially directed to increasing tiie- 
retarding power of various kinds of breaks. The importance ha» 
been felt of reducing the momentum of trains with ease and rapidity, 
that is, in the least time and in the shortest distance. On this snb- 
jfMst, a most important communication had been made to the Bailway 
Department of the Board of Trade by Col. Yolland, who had experi- 
mented with breaks which were improvements on the ordinaiy 
breaks. The breaks used were the steam break of M'Oonnell, tbe 
oontinuons break of Fay, the self-acting break of Newall, and tl^ 
self-aoUng buffer break of Guerin. Col. Yolland had reported in 
&Tonr of N<Swall*s break for heavy traffic, and also in favour of that 
of Onerin under certain circumstances. Similar experiments had 
been carried out by Mr. Fairbaim on the Lancashire and Yorkshire 
fiailways. The breaks he used were those of Fay and Newall, and 
oonsisted of break blocks, acting on every wheel of the carriages of 
tiie whole train — the break blocks being suspended on flaps or placed 
on side-bars under the carriages. Powerful springs had also been 
afiplied imder ^ush carriage, by means of which the breaks were 
made to act instantaneously throughout the whole train by the act 
of one guard only, and this was one of the most important features- 
of these breaks. The trains passed over a measured distance by the 
action of gravity. The trains employed consisted of three weighted 
carriages each. They were started by removing a stop. Having 
descended a previously measured distance with a unifonnly aooele- 
rating velocity, they passed over a detonating signal, which gave- 
notioe to the guard to put on the break. On making experiments 
at Southport^ a retarding force per ton weight was gained of 382*6 lb. 
iar Kewall's break, and 406*4 lb. for Fay's. The general result of 
the whole experiment showed that a train could be stopped by thes& 
breaks at a vekxnty of 20 miles an hour in 28*4 yards ; 40 miles an 
boar in 93*8 yards; 50 miles an hour in 146*8, and 6(^ miles an 
boor in 211 *5 yards. This clearly showed the advantage of these- 
braaks in power. 

• 

BSLATIVE YALX7E OF COAL AND OOKE IN LOCOMOTIVE ENGIKSS. 

Mk. B: Fothbbgill has submitted to the Society of Arts the 
resultg of a series of experiments which he has made wvUi CoiiX «sA 
Coke in Locomotive Eo^fine?, and wliich have led YiVm to Ocv^ coi\<(3isv' 
akMW ihrnt coal u decidedly superior to coke in re&pQcX V> Vea.^s^'^ 
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power, and consequently more economical ; that a plentiful supply 
of steam can be generated by it for working engines at liigh velocitiei, 
and for drawing heavy trains ; that coal-burning engines can be 
made to consume their own smoke, and that the fii-e- boxes and tubes 
when coal was used were found to last longer. His contrivance 
consists in so dividing the fire-box as to increase the amount of 
direct heating surface and to diminish the indirect or tube surface, 
whilst the combustion chamber affords sufficient space for the intro> 
■duction of a series of fire tiles, for the purpose of retaining a portion 
of the heat given off from the combustion of the gases, and for dif- 
fusing the unconsuroed^arbon, as well as effecting a complete mix- 
ture of the air with the gases, and thereby producing a mass of 
flames which is brought in contact with the direct heating sur£EUse of 
the combustion chamber before it enters the tubes, at the same time 
preventing practically such an escape of smoke from the chimney as 
could be deemed a nuisance. In addition to the practical experi- 
ments made by the author on the South- Western Railway, a series 
of accurate analyses with the view of ascertaining the composition 
And heating power of vaiious kinds of coke and coal has been made, 
and from all these investigations it appears that a saving of from 8} 
to about 10} lbs. of coke per mile, which, of course, represents a 
larger quantity of coal, is effected by the use of coal in the patent 
fire-box described, as compared with the quantity of coke consumed 
in the ordinary engines under similar circumstances. With regard 
to the durability of the tubes, it has been found that in the coke- 
burning engines, about 94,000 miles are the average duration of a 
set of tubes, whilst of the experimental engines burning coal, one 
had already run 181,000 miles, and the tubes were still in good coaih 
<]ition. The author, therefore, expressed a strong opinion in favoor 
•of the advantages of coal over coke for locomotive engines. 

COAL-BUBNING LOCOMOTIVES WITHOUT 6M0EE. 

A PAPEB has been read to the British Association, by Mr. D. 
K.innear Clarke, on his '* System of Coal-burning without smoke, by 
the method of steam inducted air-currents, applied to the locomc^TO 
engines of the Great North of Scotland Railway." 

The substitution of coal, as fuel, for coke in locomotives, is not 
only felt to be a commercial necessity for the reduction of expendi- 
ture, but is also discovered to be perfectly practicable as a mecoknicsl 
problem in conformity with the conditions laid down by the railway 
Acts of Parliament, that railway engines shall consume their own 
smoke. The means of doing so, to be adaptable to a locomotive 
-engine, must be simple in design, facile of application to existing 
locomotive stock, easy to manage, easy to maintain, efficient in pro- 
moting the combustion of coal without smoke, keeping up the steanii 
and saving expense. 

These desirable qualifications the writer believes belong to tlus 

system of smoke prevention. The whole apparatus is external to the 

£re-box, and therefore not exposed to heat ; and it is controlled in 

the most perfect manner by a svugVe bIo^cocV. Kvc \a ^dmaUed 
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above the fuel by one or more rows of tubes inserted through the 
wails of the fire-box, and jets of steam are projected through the air- 
tabes firom nozzles ^th inch diameter, in small steam -pipes, placed 
outside the fire-box, to increase the quantity and force of the air 
admitted above the fuel in order to consume the smoke. The jets of 
steam are used principally when the engine is standing, with the aid 
of a light draught from a ring-jet in the chimney, to carry off the 
products of combustion, and they may be shut off when not required. 
The supply of air through the tube may also be regulated by 
dampers. 

The grate-bars are placed close together, with narrow air-spaces, 
and the ash-pan and damper are lightly fitted. The level of the fuel 
should at all times be below the air-tubes. 

This system is working with entire success on the engines of the 
Great North of Scotland Railway, at Aberdeen. It is also success- 
fully at work diuly (amongst other lines) on several of the engines of 
the North London Railway, where, as a metropolitan line, the regu- 
lations against smoke nuisance aro rigidly enforced. It requires a 
less weight of coal than the engines formerly required of coke for the 
same duty ; and thus saves more than the whole difference in the 
priee of the two fuels. 

The locomotive engine has been variously cut up and mangled in 
<»rder to suit the views of designers for the combustion of coal without 
smoke. In the plan before the meeting, the original type of engine 
promulgated by Mr. Stephenson, and at this day universally adopted 
and unsurpassed, is preserved intact ; and the locomotive is thus 
rendered a complete and perfect machine, and entirely meets the 
great railway necesnty of the day — the perfect combustion of coal 
in railway engines. 

TURNPIKB LOCOMOTIVE. 

A STSAM-ENGiNEhas been constructed for the Marquis of Stafford, 
at Buckingham, for travelling on the turnpike-road. In front there 
is a seat for four persons, and the engine is guided by a handle in 
front. It weighs about 22 cwt., is of two-horse power, and will 
travel at the rate of fourteen miles an hour. It runs upon three 
idieels, and is guided by a handle in front similar to a velocipede. 
It is fitted with a seat in front, capable of holding four passengers, 
inehiding the driver. 

NEW SYSTEM OF AXLE-BOXES. 

A FAPEB has been read to the Institution of Civil Engineers, 
"On a New System of Axle-boxes not requiring Lubricating, and 
Without liability to Heating," by M. Alphonse de Brussaut. The 
author describes this system, which he has applied somewhat exten- 
sively, in France, to various classes of machinery in which the use 
of greeee has hitherto been considered indispensable. The uevr 
apparatus consists of a series of four, six, eight, or aii^ o\.\i€t <^c](tv- 
venient number of cylindrical rollers, of the lengl\i oi Wie \oMTftsiN.» 
eUined st certain diatancea apart from each ouier, "yel a^T^w-vW.^ 
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by elastic bands of vulcanized india-rubber. These rollers, thus 
united, and placed around the journal, are set in motion by the 
pressure of the axle, without the possibility of collision with, or 
friction against each other, or of rubbing upon the surfiace of the 
Journal, or of the bearing, and thus avoiding, as much as possible, 
any friction, or opposition to the motion of the journal. The action 
of rolling being thus substituted for sliding, there cannot be any 
abrasion of the substances, and lubricating becomes unnecessary. 
The machines, so fitted, are stated to work with remarkable ease and 
steadiness, and to be set in motion, and the speed to be kept up, 
with considerable facility. No inconvenience has been experience 
from the fracture of the elastic bands, and shafts making 450 to 
500 revolutions per minute, work perfectly well, without any symptom 
of heating. 

The reasons for tins action were stated in a plain and comprehen- 
sive manner, by showing that in moving a body of an octagonal 
form along a plane, the action must be either by sliding, or by 
rolling; in the former, lubrication is necessary, whereas in the 
Matter, the presence of any lubricating matter would be prejudiciaL 
Extending the latter principle to the cylindrical form, which is 
merely a body having an indefinite number of sides, it is evident 
that, by retaining these cylinders apart, by means of the elastic 
bands, so as to avoid friction against each other, or upon the journal 
or the bearing surface, a practically perfect rolling motion will be 
obtained, and it was contended that by M. Brussaut's system, the 
two material results of rapid rotation without heating, and a com- 
plete -suppression of the use of grease in all journals of machineryi 
were arrived at. 



SAFETY CAGE FOB MINEKS. 

Mb. Kobebt Attoun has describedkto the British Association his 
invention of this Cage, the object of which is to save the lives of 
Miners who may happen to be in the cage at a time when the rope 
to which it is attached gives way. 

It fortunately happens that almost every shaft is provided with a 
pair of strong wooden i*ods, called guide-rods, which extend from 
top to bottom. These are placed on opposite sides of the shaft with 
the cage between them. The latter is furnished with iron shoes or 
fllides at top and bottom, which loosely embrace the guide-rods and 
oonstrain it to keep one path in ascending and descencUng. 

To cause the cage, on the failure of the winding tackle, to cUng 
to these guide-rods, is the object sought in all safety cages. 

My plan for effecting this is a mere adaptation of an instrument 
well known to miners — the key or wrench used for raising and 
lowering the boring- rods. This little instrument has never been 
jmown to lose its hold. It supports 100 fathoms of rods with the 
8»me tenacity that it does ten. Indeed, the greater the weight it is 
required to bold, the firmer is the gripe. It therefore is admirably 
aUcalated to support the cage, which, m sAdMVoTi \jo \\a Qism'^^ht 
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and load, may have to bear the weight of some hundred fathoms of 
rope precipitated on it &om above. 

To adapt this instrument to the cage, a slight modification of the 
upper shoes and slides is all that is necessary. These shoes or slides 
are, as usual, two in number, and placed on the opposite sides of 
the cage and in opposite directions. Each of them has a single 
bolt or stud, by which it is attached to the cage, and around which 
it turns ; a long arm, to the extremity of which the winding chain 
is attached; a stop, which prevents the arm from being pulled 
above the horizontal line ; and a spring, which lowers it when the 
winding chain is slack. 

From this description it is easily seen that in the event of the 
rope or gearing giving way, the springs so tilt the shoes or slides 
that they immediately seize hold of the guide-rods, in the same 
manner as the boring key in the hands of a miner lays hold of the 
boring rods, and with the same tenacity of gripe ; and although the 
xope should come down on the top of the cage, the only effect woulo 
be to cause the shoes to dig deeper into the guide-rods, and thus to 
make the hold more secure. 

IMPROVED MANUFACTURE OP STEEL. 

Iif the 1l ear-Book of Facts, 1859, pp. 82, 83, we described, from 
the Mechanics* Magazine, the production of Steel at prices very 
much below those of the English and American Markets, by the 
Damascus Steel and Iron Company. All the statements then made 
have been fully corroborated by the intelligence subsequently re- 
caved of this great American invention ; and the course of expe- 
riments since made has led to still more extraordinary results. 
The following details are from the Mechanics' Magazine of the past 
year: — 

. The impurities with which Mr. Bessemer, as he has lately in- 
. formed us, has experienced the greatest difficulty, and those which 
«o long retarded the progress of his remarkable invention, were sul- 
phur ancl phosphorus ; and, curiously enough, sulphur and 
phosphorus are precisely those impurities which Mr. Farrar, the 
inventor of this much more remarkable process, has more especially 
aimed at removing throughout his proceedings — with how much 
SQCoess we have already implied. Among the specialities of the 
new process are, first, economy of time in the manufacture by direct 
eonversion of the iron in the crucible in three hours, doing away 
entirely with the tedious process of cementation, which takes from 
ten to twenty days. Secondly, from the same irons as are used 
nnder the old method, the inventor produces a superior steel 
of a more uniform character, possessing more tenacity and duc- 
tilitj ; and from any given quantity of iron the same quantity of any 
required grade of steel, there being no loss in the melting. Thirdly, 
he pnrifiea iron from all foreign substances by means of c\i&tci\c3X<&^ 
and thus makes available for good cast-steel a lower gr^i^e ol vcotx 
than can be used in any known method. Fourthly, t\ie co%\. ol ^to- 
dudng aay kind of steel will be simply the cost of tlie \jaT-\TOTL xja^^, 

F 2 
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added to which mast be the same expense as is now attendant upon 
producing it from '* blister-steel," i.e., melting, hammering, rolling, 
&c. Fifthly, the process has also the great sidvantage 61;' enabling 
parties to make malleable castings from ordinary wrought-iron, or 
wrought- iron scrap, a mode of manufacture which is pecaliaify 
adapted for railway carriage wiieels, and other castings requiring 
great strength, both tensile and other. This material is also 
adapted for gaa and water-pipe couplings, for which annealed cast- 
iron castings are now used, and possesses infinitely more strength ; 
it is likewise suitable for light ordnance and any castings under 80 
cwt. The patentee does not claim to make the best steel out ci 
poor irons. The two great enemies of iron are, as we have inti- 
mated, sulphur and phosphorus, which, from the chemicals used, 
pass off in a nascent state. 

The Damascus Steel and Iron Company of New York are now 
making from three to six tons of best cast-steel per day out <^ 
American iron by this process, producing finished bar-steel at a cost 
not over 281. a ton of a quality equal to that made here out of the 
best brands, costing in iron bar 80Z. to 36Z. a ton. From an iron 
puddled by the Damascus Company direct from the ore, and by 
Anthracite coal, they are producing a steel sufficiently good for the 
best machinery steel, and saws, &c. The iron costs not more than 
S/. a ton, and, when manufactured by this process, not moro than 
201. a ton. 

It is said that good steel cannot be made of common iron ; nor 
can that be done, unlesa the iron is first purified of foreign sob* 
stances, and thereby brought up to a better grade of iron, and better 
adapted for steel purposes. There are some irons in which it is im- 
possible to reach all the impurities, viz., those containing much 
arsenic ; with these the method would fail ; but it is a fiwt, tiiat for 
all second and third class steels there is plenty of English iron, and . 
the second and third grades of Swedish iron are good enough for 
the very best steel. 

EXPERIMENTS AS TO THE STRENGTH OP WIRE BOFB. 

Some Experiments have been made at the Corporation Teitiiig 
Works, King's Dock, on Wire Hope manufactured by Messrs. Gar- 
nock, Bibby, and Co., for the purpose of proving the strength of 
steel wire in comparison with the ordinary wire rope : they were con- 
ducted under the superintendence of Mr. Macdonald, snpeiii- 
tendent of the testing machine, and witnessed by Captain Comforth 
and others. The first piece put to the test was a length of S 
fathoms charcoal wire rope, 8 inches in circumference, which brofcs 
at 13 tons — a tension of 1 ton G cwt. above the manufaotoren' 
tables. The next was a length of 3 fathoms of 3 inches ordiurj 
puddled steel wire rope, which gave way at a strain of 13 toM 
15 cwt. ; and the last was a similar length of ste^ wire, but di£fo- 
jvaUy prepared, which stood a strain of IC tons 5 cwt. 
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BESS£HEB*S IMPBOYED KANOFACTDBS OF MAXLEABLE IBOX 

AND STEEL. 

Mb. Bessembb has read to the Institution of Civil Engineers a 
paper in which he details the progress he has made in his new process 
since 1856, when it was first brought before the British Association.* 

Chemical investigation has pointed out to the inventor the rttd 
source of difficulty, by showing that, although the metal could be 
wholly decarbonised, and the silic can be removed, the quantity of 
sulphur and phosphorus was but little affected; and analysi* 
showed that red shortness was always produced by sulphur, when 
present to the extent of ^V^h per cent. , and that cold shortness re- 
sulted from the presence of a like quantity of sulphur. Steam and 
pure hydrogen-gas were tried in the removal of the sulphur ; and 
various fluxes, composed chiefly of silicates of the oxide of iron and 
manganese, were brought in contact with the fluid metal during the 
process, and the quantity of phosphorus was thereby reduced. 
Thus many months were consumed in laborious and expensive ex- 
periments, from which many valuable facts were elicited. The 
successful working of some of the higher qualities of pig iron caused 
a total change in the process, to which the efforts of Messrs. 
Bessemer and Longsdon were directed. It was determined to 
import some of the best Swedish pig-iron, from which steel of 
excellent quality was made. It was decided to erect steel works at 
Sheffield, for the express purpose of fully developing and working 
the new process commercially, and thus to remove the erroneous im- 
pressions so generally entertained in reference to the Bessemer process. 

In manufacturing tool steel of the highest quality, it was found 
preferable, for several reasons, to use the best Swedish pig-iron, and, 
when converted into- steel by the Bessemer process, tu pour the fluid 
steel into water, and afterwards to re-melt the shotted metal in a 
crucible, as at present practised in making blister-steel, whereby 
■the small ingots required for this particular article were more perfectly 
and more readily made. 

There exist in this country vast, and apparently inexhaustible^ 
beds of the purest ores, fitted for the process. Of the Hematite alone, 
:970,000 tons are raised annually, and this quantity might be doubled 
or trebled, whenever a demand arose. It was from the Hematite 
pig-iron, made at the Workington Iron Works, that mQSt of the 
k^er samples of iron and steel exhibited were made. About 1 ton 
18 cwt. of ore, costing 10«. per ton, would yield 1 ton of pig metal, 
with 60 per cent, less lime, and 20 per cent, less fuel, than were 
generally consumed when working inferior ores ; while the furnaces 
using this ore alone yielded from 220 to 240 tons per week, instead 
of say 160 to 180 tons per week, when working with common iron- 
stone. The Cleator Moor, the Weardale, and the Forest of Dean 
Iron Works, also produced an excellent metal for this purpose. 

The form of oonvertinp vessel which had been found most suitable «otcvc^V>3b^. 
resembled the gloM retort used by chemists for dislillation. It 'vitta xaoxmLted.. wv 
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That the process admitted of further improYement, and of a vast 
extension beyond its present limits, the aathor had no doubt ; but 
those steps in advance would, he imagined, result chiefly from the 
experience gained in the daily commercial working of the process. 
Hitherto it had been brought into its present practical and com- 
mercial state, without recourse to any of the numerous inventions 
which were supposed by the several authors to be essential to the 
success of the system ; but any real improvement that might be 
brought forward, would be cordially received and encouraged. 



THE BTBEKOTH OF WBOUGHT-IBON AND STEEL. 

The following condensed abstract of a first set of experiments, 
raade by Messrs. Bobert Napier and Sons, on the strength of 
Wrought-Iron and Steel, was communicated to the British Associa- 
tion at the Aberdeen meeting by Professor W. J. Macquom Ban- 
kine, C.E., LL.D., &c. The experiments to which this abstract 
relates form the first set of a long series now in progress by Messrs. 
Robert Napier and Sons, the details being conducted by their assistant, 
Mr. Kirkaldy. The whole results are now in the course of being 
printed in extenso, for publication in the TranaactwM of the InttUn- 
tion of Engineers in Scotland. 

The present abstract is all that it has been found practicable to 
prepare in time for the meeting of the British Association, and, not- 
withstanding itjs brevity and extreme condensation, it is believed 
that the results which it shows will be found of interest and import- 
ance. It gives the tenacity, and the ultimate extension, wh^ on 
the point of being torn asunder, of the strongest and the toecikest kinds 
of iron and eteel from each of the districts mentioned. Each result 
is the mean of four experiments at least, and sometimes of many 
more. 

The detailed tables will show many more particulars, and especially 
the contraction of the bars in transverse area along their lengu 
generally, owing to ''drawing out," and the still greater contraction 
at the point of fracture. Tlie experiments now complete were all 
made with loads applied gradually. Experiments on the efifeot of 
suddenly applied loads are in progress. 

Table A. — iBon" Bass. Ultamata 

Tenacity extension in 
in lbs. per decimals 
sq. inch, of length, 

Yorkshire: strongest 62886 ... 0'266 

„ weakest 60076 ... 0*205 



»» 



(forged) 66392 ... 0202 

Staffordshire : strongest 62231 ... 0*222 

„ weakest 66716 ... 0*226 

West of Scotland: strongest 64796 ... 0*173 

„ „ weakest 66656 ... 0*191 

Sweden: strongest 48232 ... 0*264 

„ weakest 47855 ... 0*278 

BttBBia: strongest ^Q^^ ... 0*163 

„ weakest 4ftSft% ... <3r\'» 
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Tablx B.— Ixov Plaxbs. Ultimate 

Tenacity extension in 
in lbs. per decimals 
sq. incn. ofleneth. 
Yorkshire : strongest lengthwise .... 66006 ... 0'141 

„ weakest lengthmse 62000 ... 0*131 

„ strongest crosswise 60615 ... 0*093 

,t weakest crosswise 46221 ... 0*076 

NoTS. — The strongest lengthwise is the 
weakest crosswise, and viee ver$d, 

Tablb C. — StBBIi Bi.B8. 

Steel for tools, rivets, &c. : strongest . . .132909 ... 0*054 

„ „ weakest . . . 101151 ... 0*108 

Steel for other purposes : strongest . . . 92015 ... 0*163 

»> „ weakest .... 71486 ... 

Ti.BLB D.— Stbbl Flazbs. 

Strongest lengthwise 94289 ... 0*0571 

Weakest lengthwise 95594 ... 01986 

Strongest crosswise 96308 ... 0*0964 

Weakest crosswise 69016 ... 0*1964 

NoTB. — The strongest and weakest lengthmse are also re- 
spectivelj the strongest and weakest crosswise. 



CAST-IRON ARCHES. . 

At the Institution of Civil Engineers has been read an ''Account 
of Experiments upon Elliptical Cast-iron Arches," by Mr. T. F. 
Chappe. 

These experiments were undertaken at the request of Mr. W. H. 
Barlow, M. Inst. C.E., for the purpose of ascertaining, practically, 
the safe load to which elliptical cast-iron arches might be subjected, 
as well as the roost economical distribution of the metal. The in- 
trados of the arches was, in all cases, a segment of an ellipse, in 
order to obtain the greatest headway at the haunches. The experi- 
ments were in each case conducted upon two ribs, placed two feet 
apart from centre to centre, and resting on cast-iron abutment pieces, 
keyed up tight against the springings. Diagonal stays and longitu- 
dinal struts were also introduced to prevent lateral motion. 

The first experiment was made upon a model, one- fourth the real 
size, of one arch of a bridge intended to be erected over the river 
Trent, near Newark. The (model) arch had a clear span of 14 feet 
6 inches, and a rise of 16 inches ; a camber of ^ of an inch being 
giyen in fixing the halves together. The sectional area of the arch 
at the crown was* 2*43 inches — that of the curved rib near the 
springing two inches — about midway between the springing and the 
crown, 1*75 inch, and of the spandril, 1 *84 inch. The weight of 
each arch was 1 cwt. 2 qrs. 22 lbs. 

The other experiments were made upon a model, one-sixth the real 
size, of an arch erected over the Gloucester and Stonehouse and 
Great Western Hallways, at Standish, six miles from Gloucester. 
The dimensions of the model were, span, 13 feet 10} in., and rise 
1 foot 10 in. The sectional area, at the crown, was 1*25 ixi&Vi, oil^^ 
curved rib near the springing, 1*055 incli, about iiU!^>R2b^ "^^^rw^s^ 
the springing and the crown, 0*993 inch, about t\ie ia\&i^ft Q*^ '^^ 
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upper rib, 0*883 inch, and of the spandri], 0*57 inch. The weight 
of each arch was 8 qrs. 26 lbs. 

The following pressures were given as those to which the arches 
were subjected in these experiments : — 
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In the first experiment, tlie ultimate pressure was not reached. 
In the second and third experiments, one-half arch was out of line 
laterally, beyond what would be permitted in practice, and was 
wanting in that assistance which would have been afforded, in the 
number of ribs required for the width of a bridge, so that the ultimato 
pressures indicated were below what such arches might be estimaied 
to bear. This was also the case in the two last experiments, in which 
the castings were faulty, and the tests were such as were not likely 
to occur in practice. It was thought that cast-iron arches, of the 
form experimented upon, might safely be considered capable of 
bearing a pressure of between eight and ten tons per square indi of 
section. From the position of the fractures, it was believed that the 
spandrils were too weak in proportion to the size of the arches. 

The commimication was accompanied by several tables, showing 
the deflections on the application of the different loads. 

LABOE IBON ZOBGIHOS. 

Mb. B. Mallet has read to the Institution of Civil Engineen 
a paper *'0n "^.he Co-efficients of Elasticity and of Buptore, in 
Wrought-Iron, in relation to the volume of the metallic masa^ its 
metallurgic treatment, and the axial direction of its constitaent 
Crystals." 

Iron was formerly entirely worked under tilt-hammers ; the prooew 

of rolling was then introduced, and now, in consequence of modem 

engineering requirements, masses of iron, of considerable magnitude, 

were produced by faggoting together, under heavy forge hammers, 

from large numbers either of bars, or slabs grouped together. The 

masses were not, however, found to possess ultimate strength in 

proportion to the number of bars of which they were composed ; in 

fsct, it appeared that the strength of the mass became less in some 

proportion as the bulk became greater. T\Aa'wa.a admitted as a £Mst^ 

^ui no one had hitherto attempted to &\io^ eT^'nm«ci\aiSc^ ^^^ai& 

•function of the magnitude was the atreiig^lQ. oi «i g^Nwi^aaA^i VNStt> 
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manufactured in a given manner ; or how the same forged mass, 
when very large, differed in strength in different directions with 
reference to its form ; or how the mechanical part of the process of 
manufacture of the same iron affected its actual sti^ngth^ either as 
a rolled bar, or as. a forged mass. 

Addressing himself to this investigation^ the author dealt generally 
with three points of the inquiry — viz., 

1st deg. What difference did the same large bars of unwrought 
iron afford to forces of tension and of compression, when prepared 
by rolling, or by hammering under the steam-hammer ? 

2nd deg. How much weaker, per unit of section, was the iron of 
very massive hammer forgings, than the original iron bars of which 
the mass was composed ? 

8rd d^. What was the average, or safe meisisure of strength^ per 
unit of section, of the iron composing such very massive forgings, aa 
compared with the acknowledged mean strength of good British 
bar iron ? . 

(We have not space for the illustrative details.) 

Hence was deduced the conclusion, that practically the iron of 
very heavy shafts, forged guns, huge cranks, and other similar 
masses, might be expected to become permanently set and crippled, 
at a trifle above 7 tons per square inch, and to give way by fracture 
at about 15 tons per square inch by tension, and to completely lose 
fonn at pressures of from 15 to 18 tons per square inch. Therefore 
it followed that, allowing a deduction of one- half, as sanctioned by 
practice, from the elastic limits of tension and of pressure, for the 
margin of safety, the iron of such forged masses should not be trusted 
for impulsive strains exceeding about If ton per square inch of 
tension, and about 4^ tons per square inch of pressure, or for passive 
tensile strains of 8J tons per square inch, or for passive pressure 
beyond 9 tons per square inch. 

The whole of the following evening meeting was devoted to the 
discussion of the above important investigation. 

IMPROVED MBTALLIO SHIPS. 

Mb. J. Scott Bussell, the builder of the OrecU JEastem, has 
patented a novel kind of Metallic Ship, designed apparently to 
obviate the fouling to which the bottoms of iron vessels are subject. 
His invention consists in constructing the framing of the ship of 
angle and other bars, made of yellow or Muntz's metal ; and in 
piling the framing with sheets of a like metal ; and also in plating 
the frames of ships constructed of angle-iron, or other bars of iron, 
with sheets of yellow or Muntz's metal. The sheets- of such yellow 
or Muntz's metal are to be fastened to each other and to the framing 
by rivets of the same metaL The cutwaters also, and the stem and 
rudder posts, and other parts of the framing of ships and vessels, as 
well as the rudders, are to be by preference of Muntz's or yellow 
metaL For these purposes it is believed that the \>e&\i cotsv'^mtv^ cic 
alloy consists ofkbout 60 parts of the best copper, axi^ 4:^ -^^xX^ q*^ 
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Kussell, ''to construct the frame of a ship or vesiiel of the yellow 
metal, and to combine therewith sheets of like metal ; but I have by 
experiment ascertained that the particular alloy of copper and sine 
above mentioned, is so near iron in its electrical character, us not to 
act largely thereon when the two are placed in contact in sea water, 
And therefore that in constructing a ship or vessel, a frame of iron 
may advantageously be plated over with sheets of yellow or Mnntz*! 
metal, whilst sheets of copper are wholly unsuited for the purpose." 
Mr. Kussell, in his specification of the invention, further says : — 
" The frame of a vessel when of yellow or Muntz's metal, I construct 
of any convenient form, as when iron is employed, and employ a 
similar section of metal both in form and size. The yellow or 
Muntz's metal is brought to the section required by rolling, just u 
is the case with iron, and it is worked in a similar manner. The 
aternposts and other parts, which in iron ships are forged, I prefiar 
when yellow or Muntz's metal is used to cast to form. The plating 
of yellow or Muntz's metal I make of the same thickness as when 
iron is used, and it is secured to the frame by rivets of yellow or 
Muntz's metal, which are worked in a similar manner to iron rivet% 
but care should be taken not to heat the rivets too highly, and not 
to keep them heated longer than is necessary. When an iron frame 
is to be plated with yellow or Muntz's metal, it is to be constructed 
as if an iron plating were to be employed, and the yellow or Muiita*i 
metal plates should be of a thickness such as is usual for plating 
ships with iron." 

DIVIDINQ METJLLS BY ROTATION. 

A COMMUNICATION has been made to the Society of Civil Engineers 
of Paris, relative to a new method of obtaining Metals in a Finely- 
divided state by means of Rotation — in fact, in a manner similar to 
that which has been used for the production of small shot. In the 
present instance the machinery employed consists of a disc of fire- 
clay mounted on a vertical axis, and made to revolve at the rate of 
2000 turns a minute. The metal is allowed to fall in a state of fusion 
upon this disc, and is thrown off in the form of powder, which is 
cold before it reaches the ground or receptacle. The powder of lead 
thus obtained is proposed to be used in the production of masticot, 
or yellow oxide of lead ; for this purpose the powder is damped, and 
then heated to a moderate degree, when the surface of each atom at 
once becomes covered with the protoxide, which is removed by 
washing, and the process repeated. By the addition of acid, white 
lead may in like manner be produced. An experiment wjis made 
with the apparatus upon iron, but that metal retained its heat too 
long to permit the division to take place during the time the molten 
metal remained in the air ; it was suggested, however, that fine iron 
might be produced for special purposes by submitting it to the action 
of the machine, in order to disengage from it sulphur, phosphorus, 
and other foi*eign matters before moulding. The President of the 
Society objected that the rotating sAtiou of the foreign bodies con- 
taJnedin the iron could only be effected aAi \^e qq%\> 6l \Xi«««tc^'<QsAkiQ 
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of a portion of the iron itself, as occurred in casting, and also, 
as he stated, happened in the case of Mr. Bessemer's apparatus. — 
Mechamcs* Magazine. _____ 

NEW MODE OP JOINING PIPES. 

Mb. Si£3f ens has exhibited at the Institution of Civil Engineers 
a machine of his invention, manufactured by Messrs. Guest and 
Chrimes, for Joining lead and other Pipes by pressure only. The 
machine consisted of a strap of wrought-iron in the shape of the 
letter V, and of three dies, two of which were free to slide upon the 
inclined planes, while the third was pressed down upon them by 
means of a screw passing through a moveable cross- heskd, embracing 
the sides of the open strap. The pipes to be joined were placed end 
to end, and a collar of lead was slipped over them. The collar was 
then placed between the three dies, and the pressure was applied, by 
means of a screw- key, until the annular beads or rings projecting 
from the internal surface of the dies were imbedded into the lead collar. 
The machine was then removed, and a joint was formed, capable of 
resisting a hydraulic pressure of 1100 feet. The security of the joint 
was increased by coating the surfaces, previously to their being 
joined, with white or red lead. The advantages claimed for this 
method of joining lead or other pipes over the ordinary plumber*8 
joint, were the comparative facility and cheapness of execution, as 
the cost of a joint of this description was said to be only about one- 
third or one-fourth that of the plumber's joint. A machine of a 
similar description was also used for joining telegraphic line wires, a 
specimen of which was likewise exhibited by Mr. Siemens. 

SPIBAL DRIVING NAILS AND BOLTS. 

Mb. M. Wigrbt, of Exeter, has patented an invention, which he 
oalls the "Patent improved Twisted or Spiral Fluted Driving 
Articles." Nails made on this principle prevent starting, and are 
said to be readily driven or twisted out, and they require no hole to 
be previously made. The idea seems to be a decidedly good one. 
The driving of such fluted nails and bolts into wood, reminds one of 
the way in which the Armstrong bolts are driven through the rifled 
interior of the cannon, only in this case the rotation of the bolt is 
effected by the fluting of the bolt itself, and not by any rifling of holes 
in the wood. 

pile- CUTTING MACHINEBT. 

Mb. F. Pbbston and Mr. W. M'Gregor have patented certain 
improvements, consisting — 1, in a mode of constructing the socket 
and joint of the chisel-holder in combination with a spring applied 
to the tail of the chisel-holder ; 2, in holding the chisel rigidly 
between the jaws of a vice or clamp forming the chisel- holder, the 
chisel being held in its place in the vice or clamp by a pin, key, or 
a cottar ; 3, in so constructing the cam for working \\\e ^cx^sc V^ 
which the table is moved, that after the table Viaa \)eeii tevon^^ H>^<^ 
necesKujr distance for cattiDg a fresh tooth, the a,c\i\OTi oi \\\^ ^«ss^ 
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imparts a slight forward pressure on the table until the blow of the 
hammer has been given ; 4, in the application of a friction clip or 
brake to the screw by which the table is moved ; 5, in the applica- 
tion of a loose weight or weights to the top of the hammer ; 6, in 
supporting the chisel-holder in a slide, in order that the chisel may 
be raised off the file in a line parallel to the cut. 

Messrs. Greenwood and Batley, of Leeds, have recently imported 
a patent File-cutting Machine from France. The file is placed upon 
a self-adjusting bed, capable of being turned in any direction, and 
the chisel or cutting instrument is fixed in a vertical slide, acted on 
by a spring, and giving about a thousand blows per minute. The 
machine is under the control of the workman, and occupies very 
little room : it is said that it produces better files than can be made 
by hand labour, and will do ten or twelve times as much work as 
an ordinary skilled workman. The machine is already in operation 
in France and Belgium. _____ 

MANUFACTURE OP CAPSULES. 

Mr. W. MuNRO has patented a new manufacture of Capsules 
and other metallic articles. He first prepares a sulphate of tin by 
placing lib. of tin cut into thin strips in a bottle containing 2 
quarts of water ; to this he adds 3 lbs. of miuriatic acid. He then 
filters the same through Dutch filtering paper into a vessel capable 
of holding 5 gallons of water. When the solution of tin is fil- 
tered, he adds to it as much soft water as will make, when mixed, 
3 gallons of the solution. He then dissolves 28 ounces of common 
soda in 2 gallons of warm water, and pours it gently into the tin 
solution, when a white carbonate of tin will be precipitated. He 
then empties the vessel and washes the carbonate of tin in water and 
filters it through cotton, so that it becomes a thick paste, which he 
returns to the vessel previously used and emptied, and by mixing 
with it 3 gallons of water he brings the solution of tin into a fine 
cream-like condition. He then takes 2 lbs. of sulphuric acid^ di- 
luted in 2 gallons of water, and stirs the same into the previously 
prepared solution of tin, and thus a sulphate of tin will be pro* 
duced. Having obtained the sulphate of tin he then places so much 
as may be required of it in a trough of wood or stone of a galvanic 
battery. He then takes pieces of the same size of the tin and of the 
lead, well cleaned on the surface, and places them in the trough 
face to face, the tin to be on the copper wire and the lead on 
tlie zinc wire of the galvanic battery, by which means and by 
the action of the galvanic battery — using to create the force 1 
part of sulphuric acid to 14 parts of water— the lead will become 
coated with tin to any thickness required, and the combined metal 
may then be rolled down to a suitable thinness by ordinary flattening 
rollers or other suitable means. The sheets so produced may then 
be made into capsules, &c. — Mechanics* Magazine, 

STEEL BELli-CASTlKa. 

Messrs, Naylob, "Vickers, AiiT)Co.,oi "NK^a^xAa, \»!R^^3JJtf;V5 
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cast the laigest Steel Bell which has yet been produced in Sheffield. 
The bell, which was designed by Mr. Boddewig, the engineer of the 
firm, is to be used as a fire-alarm bell in the city of San Francisco. 
A lai^e iron vessel, plugged at the bottom, says the Shfffidd Iiide- 
pendent, was placed in the pit, above the mould, to act as a funnel, 
and the molten steel was poured into it from the crucibles. The 
moment that part of the process was finished, the plug was drawn 
firom the bottom of the fimnel by means of a crane. The fiery 
liquid then ran into the mould in a copious and uninterrupted stream, 
and the work of casting was con\plete. When the metal was suffi- 
ciently cooled to permit of an examination, it was found that all had 
gone right, and that the casting was perfectly sound. The weight 
is 2 tons 12 cwt., or 5824 lbs., and the dimensions are — Height, 5 
feet 3 inches ; diameter at the mouth, 6 feet 2 inches ; thickness at 
tiie sound-bow (where the clapper strikes), 4^ inches. Messrs. 
"NajIct, Vickers, and Co. cast their first bell in 1855, and have 
since turned out 1300. Steel is considerably cheaper than ** bell- 
metal," and also stronger, so that a much smaller weight suffices for 
any required result, thus making the difference between the price of 
the two kinds of bells even greater than is represented by the 
^Sexemne in the cost of material per weight. 

BBONZB DECIMAL OOINAGB FOB CANADA. 

This new Coinage has been completed at Her Majesty's Mint, 
and is of a highly artistic character. The new Canadian one cent is 
not only a representative of value, but of measure and weight. In 
viJue it is precisely the 100th part of the American dollar, or 1-2 4th 
of the English shilling. Its weight is the 100th of a pound avoir- 
dupois, and its diameter is exactly, mathematically, 1 inch, or 
l-12th of a foot. It is easy to see the value of these arrangements. 
On many occasions the coins might be used in lieu of p.voirdupois 
weights, or as substitutes for the carpenters' rule and compasses, as 
well as for the circulating medium. It is perhaps the most scienti- 
fically contrived coinage, therefore, in existence. It is chaste in 
appearance, well engraved, and, being much harder than copper, will 
wear welL Twenty tons of these unique coins have been despatched 
to Upper and Lower Canada. 

More than three millions of twenty, ten, and five cents, equal in 
weight and value to the French franc, half, and quarter-franc, had 
already been despatched. The bronze used is a mixture of copper, 
tin, and zinc — ^in the proportions of 95, 4, and 1 — and this gives a 
metal harder and more durable than copper alone. The pieces are, 
in comparison with our own copper currency, thinner and larger in 
diameter. For instance, farthmgs are |ths of an inch in diameter, 
and there are 96 of them to the lb. avoirdupois ; but the Canadian 
<me cents are just an inch across, and there are 100 of them to the 
lb. When it is considered, too, that they are current at the same 
value as the halfpenny, the economy of metal becomes sA. oxk.i^« ^^>^^ 
rent. The design of the obverse is chaste and pte^>t^. ^^"c 
'HU^eatys portrait, with the legend, VlCT0ElA,EEQn5A D^iGi'^'^'^^^^ 
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Canada, surrounded by an undulating wreath of niaple leaves, 
comprises it. The reverse has a similar wreath, with the worda, 
** One Cent/' and the date, ** 1859/' in the centre. 

Meanwhile, there is little chance of the proximate adoption of 
decimal coinage for England. Lord Overstone by objecting with all 
the might of his authority to the introduction of the decimal system 
may be said to have delayed improvement in this particular direction 
tine die. The Decimal Coinage Commission has done much to en- 
ligliten the public as to the practicability of the decimal system of 
weights, measures, and notation, but apparently much more remains 
to be done. — Mechanics' Magazine. 

INTENDED NEW COPPER OB BRONZE COINAGE. 

It is known that the Government intend to issue a new Coinage 
of a Bronze alloy, to replace the existing copper coinage ; and we 
may now state that the arrangements have advanced so far that in 
Manchester there have been constructed the engines to drive the 
stamping presses to be used, and also the boilers needed for that 
purpose. The engines and boilers have been made by Messrs. B. 
Ormerod and Sou, of the St. Greorge's Iron-works, Chester-road, 
Hulme. The latter have already been forwarded to their destination, 
and the former will speedily follow. Tliat destination is the works 
of Messrs H. Heaton and Sons, of Birmingham, who have, we are 
told, executed all the copper coins struck for this country for many 
years, and who also successfully competed for the execution of the 
new French currency issued by Napoleon IIL The pair of engines 
are upon an improved direct action principle, and of 50-hofBe 
power ; some patented arrangements of Mr. W. B. Johnson (who is 
connected with Messrs. Ormerod's establishment) being introduoed. 
The frames are vertical instead of horizontal ; it being supposed that 
strength and some other advantages are thus gained. The cylinders 
are of 20 inches diameter, the stroke being 4 feet. The fly-wheel 
has a diameter of 18 feet and weighs 13 tons ; and the engines being 
intended to make from 36 to 40 revolutions a minute, the wImw 
will be speeded to 60 revolutions. The power will be given off Arom 
the axle, close to the fly-wheel, so that little or no checking stnin 
should fall upon the engines. But as the metal to be used for the 
new coinage will be very much harder than copper, and as in striking 
coins from the latter metal the resistance will sometimes check, and 
even stop, the machinery, there have been special appliances added 
to these engines, which, by means of levers, will enable wheels to 
be slipped and the engines in eflect thrown out of gear, while 
other levers will enable the working arrangement to be gntdoally 
and easily restored. The engines are beautifully finished. The two 
boilers are each 25 feet long and 5 feet 6 inches in diameter ; with 
a 2 feet 9 inch circular flue, fitted for firing at each end, so as to 
secure more rapid production of steam, and an almost complete 
burning of smoke. The steam pressure is to be 60 lb. It is esti- 
mated that two or three years, at. leaat, will be needed for getting in 
and repleniah'mg the existing copper comBL^e. — MonfilvtsUT OuaTd-wnu 
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In the 3fec7uinici^ Magazine have appeared several valuable papers 
opon the works at Her Majesty's Mint. From one of these communica- 
tions we learn that the mechanical resources of the Mint, although ex- 
erted to an unprecedented extent lately, are found quite inadequate to 
supply the constant demand for money made upon thatestablishment ; 
and that, consequently, an addition to the motive power employed 
has been made. A new steam-engine of 40 horse-power has been 
fleeted to drive the laminating machinery. Since the year 1810, 
when the first coin was struck in the existing Mint, an engine of 80 
horse-power, supplied by Boulton and Watt, gave motion to this 
branch of the coining machinery ; but, as has been said, the pressure 
for money is now so great that this very creditable specimen of early 
•engineering is not equal to the task imposed upon it. The new 
«ig^e was contracted for by Messrs. Hall, of Dartford, and is on 
the combined high and low pressure principle. It is pls^ced side by 
side with its predecessor. The united power of the steam-engines 
employed in the cash department is 66 horses, reckoning that of 
the new money-maker. 



BRONZE STATUE-CASTING. 

A STATUE of the late Felix Mendelssohn Bartholdy has been cast 
in bronze for the Sacred Harmonic Society, by Messns. llobinson 
«nd Cottam, of Pimlico, by the method peculiar to their establish- 
ment ; for, while it used to be the practice to cast large statues 
piecemeal, by an improved plan they are now cast entire. The 
preparations consisted of a large iron case, bound and riveted to- 
gether, and built on the floor, of such dimensions as to allow the 
reception of the full length figure in a horizontal position. Immense 
fiimaces charged with metal were heated, and at a given signal an 
•opening was made, and the liquid fire poured in one vast stream 
into a large iron cauldron, into which the contents of two other 
cauldrons from other furnaces were poured, to form the required 
composition of metal. This cauldron of mixed metal, containing 
nearly two tons, was then raised by machinery, and when imme- 
diately over the mould it was tilted into a large receiver, communi- 
cating with the mould beneath. A wheel was then turned, and 
immediately there was a gurgling and gushing of the flaming liquid 
through about fifty channels, conveying it simultaneously to every 
part of the figure beneath. After the lapse of a few minutes the 
workmen commenced knocking away the ^framework and black 
mould ; but a day or two elapsed before the statue was completely 
cleared. The quantity of metal used in the statue is about a ton 
and a half ; it will stand eight feet high, and will be elevated on a 
granite pedestal. It has been proposed to place this statue in the 
mall of St. Jama's Park, a site which, in our opinion, should be 
reserved for memorials which are strictly of national character. 

TBUE ACTION OP *' HEAT-DIFFUSERft.** 

Mb. Abthub a. Tatlor, of Marseilles, Yvaa comTli^3LTi\c»^fc^ 
to the British Association the following paper \ — 'MIt. ^1« 

G 
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'Williams and ethers have found that an inoreased effect was pro^ 
duced by the fael burnt in steam-boilers when what have been 
called Heat-Diffusers were placed in the tubes or flues. The 
apparatus in question consists generally of metallic bands or 
ribands twisted into spirals or bent in the direction of their length 
into zigzag forms, and placed in the tubes or flues^ the profemed 
object of this addition being to break up or disturb the current of 
heated gases passing through the tubes, and to cause every portion 
of the gases to impinge on the heating sur&ces. The cause given 
for the increased effect produced being, that when a current of 
heated gases passes through a tube under ordinary circumstances, 
only the exterior portions of the columns come in contact with the 
sides of the tube, and that in thus disturbing the current by obstacle* 
to its direct course, a more perfect contact of the gases with the 
surfaces is produced. The question which I wish to raise is, whether 
this is the true explanation of the effect produced by diffusm, 
deflecting bridges, &c. 1 think it can hardly be admitted that each 
molecule of a gas passing through a tube follows a course paraBel 
with the axis, for those in contact with the sides of the tube will be 
so impeded by friction as to have a much slower motion than those 
in the centre, just as in a river the current near the banks is less 
rapid than that in the middle of the stream ; and, that as in the 
river, so in the tube, a series of eddies will be formed, tending to 
bring all portions of the gas in contact with the sides of the tube. 
This peculiar motion of gases in a tube may very clearly be obseryed 
in the smoke issuing from the funnel of a steajner, the smoke re- 
taining the eddying motion which it had in the funnel for some time 
after leaving it. 

These considerations led me to consider the mere disturbance of 
the currents as inadequate to explain the increased evaporation ob* 
served, and to attribute it to a very diflerent cause. Gases do not 
radiate the heat which they contain, so that the only mode in which 
a gas can communicate its heat to a surface is by contact or con- 
nexion. This is in the present practice the only mode in which 
those heating surfaces of a boiler which are not exposed to the 
radiation of the fire or flame, can abstract heat from the products of 
combustion ; but if in a flue or tube a solid body be introduced, it 
will become heated by contact with the gases, and will radiate thfr 
heat thus received to the sides of the flue. Now these difiusers, kCf 
exactly fulfil these conditions, and I, therefore, attribute their eflEect 
mainly, if not entirely, to the function which they must fulfil in 
absorbing heat from Uie gases by contact, and then radiating this 
heat to the sides of the tubes or flues, and I think it will be admitted 
that the amount of heat thus conveyed to the water may be vaiy 
important, when it is considered that the temperature of the giMf 
in the tubes of a boiler at 5 in. or 6 in. from the fire-box tube- plates if 
about 800 deg. Fah., and that these radiators will consequently 
hsve a temperature of several hundred degrees above that of the 
surfaces in contest with the water in \^« boiler, and that a very 
active radiation must consequently \aiiA '^la.ce ixom ^itA \a >^ cMoa. 
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This principle once established, the modes of application in practice 
are, of conrse^ endless, and I will only mention that I do not see any 
advantage in making these radiating surfaces of such a form as to 
impede the draught, especially in the case of marine boilers, but 
would rather choose the form which would give the greatest amount 
of radiating surface, and offered the least impediment to the free 
passage of the products of combustion through the tubes. Perhaps 
as effective a form as any for placing in the tubes of boilers would h& 
a simple straight band of metal, or a wider band bent in the direc- 
tion of its breadth, at an angle of 60°. In the case of marine 
boilers, they should be made so as to draw out easily, to enable the 
ia\ieB to be swept. The economy of these "Heat-Diffusers" is thus 
iUnatrated : — ^Upon the 9500 miles of British railway there are now 
employed more than 5000 locomotives, performing an annual mUeage 
of upwards of 90, 000, 000. The fuel consumed by these engines may 
be taken as equsJ to 1,500,000 tons of coke ; and this quantity of 
fuel may be vjdued at 1,200, OOOZ. The introduction of heat-diffusas 
in the above number of locomotive boilers would effect an annual 
saving of 400,0002., and involve no alteration in any of the existing 
arrangements. 

HOT-BLAST OVENS FOB IBON FUBNACES. 

IfB. H. Mabten, of Wolverhampton, has read to the Institution 
of Mechanical Engineers a paper ''On the Construction of Hoi- 
IKast Ovens for Iron Furnaces," commencing with the originaticm 
and early development of the idea of hot blast by Mr. Neilson, of 
Glasgow, thirty years ago, and giving a description of the principal 
mod^cations and improvements that have been successively effected 
in the construction of hot- blast ovens. To remedy the defects still 
experienced, after many modifications, from expansion of the pipes, 
the round form of oven was then contrived ; it has the fire-grate in 
the centre, and was surrounded by a circular main pip^ divided by 
a diaphragm all round into an outer and inner portion, on the top of 
which were placed a number of upright heating-pipes, each consist- 
ing of two pipes cast in one piece, and communicating with each 
ottier at the top, one leg of the pipe opening into the outer division 
of the main, and the otiier into the inner : the two sockets of each 
pipe being close together, and cast all in one piece, were thus freed 
from the injurious effects of expansion experienced in the previous 
ardied pipes. The blast passed up one half and down the other 
half of each pipe ; and the top of the oven was built in a doma 
ihape^ so as to reverberate the heat from the fire upon the pipes. 
Dieae round ovens have since been elongated into an oval form, to 
eontain a greater number of heating pipes ; and a central core of 
fire-brick has been added, filling up the vacant space in the centra 
of the oven, bringing the heat into closer contact with the pipea 
arranged round the sides of the oven, and acting also aa ai x^^^d^s^t 
of the temperature of the blast, by absorbing any exceaa oi \x^x» 
from irregttinrity of Bring, and giving it out again on any d\ix»ii»J^''^ 
of tempemtare, Hot-bhaat ovena on this constructaoii, •mVJSL «©ia» 
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furiher improvements in the arrangements for cleaning out without 
stopping, have now been in constant work for some time at Mr. 
Mfuiien'a works, and have proved thoroughly satisfactory ; being quite 
free from any trouble, either from expansion or burning of the pipes, 
or from leakage at the joints ; the blast is maintained uniformly at 
a temperature of about 800° Fahrenheit, producing an important 
increase in the yield of the iron furnace. — Mechanics* MoLgazine, 

IMPROVED GAS BAKING OVENS. 

To prevent the injury to pastry, &c.^ from smoke and soot, com- 
plained of in reference to some of the modes of Baking by Ghis, a 
new invention has been patented by Mr. S. Harrison, of Clare- 
market, in which the gas circulates with the smoke through the 
flue, in a serpentine direction, round closed ovens or compartments, 
two, three, or more of these being placed over each other, and sqw- 
rated by the winding flue ; implanted in which latter is a gas jet for 
each compartment or oven, consuming the smoke from below, uid 
sending its own to the next above, l^e remanent vapours having 
their exit at the top, so that no portion of them can have access to 
the articles in the several compartments ; nor, indeed, can any one 
kind of these be tainted by the emanations from others in a dif- 
ferent compartment or oven. The jets are seen to through side 
openings, with valves or doors, and the oven boxes have doors 
closing them in front of the sto^. If only one oven be required, a 
single burner suffices, or if two, one for each, and so on. l^e heat 
is wholly confined to the stove, and so economized, that very 
little gas, it is said, will heat the whole. — Builder^ No. 844. 



GAS-LIGHTING. 

TilE process for generating Illuminating Gas has been greatly eoo- 
nomized by M. Isoard, who has described to the British Association his 
New Mode of obtaining such Gas by means of Super-heated Steam 
and any Hydro-carbon ; the process being carried out without the 
use of coal, but with the use of some resinous substance, such as 
tar. The mode is stated to be so economical that an apparatos of 
three-horse power would be able to light the city of Abenleen, and 
the price is considerably cheaper than the gas in ordinary use. 

THE FLUB PEDESTAL. 

Undeb this title Mr. C. J. Eichardson, the architect, has pro- 
visionally registered an invention for abating smoke in hooie 
chimneys. He proposes to wash the smoke by means of jets of 
water : it could be applied to every flue in a house, and the {oot 
from the whole of them carried down to the drain. Of coarse this 
is aided by a new system of flues : unluckily, however, the quantity 
of water required is so great that it will prevent the application of 
the flue pedestal for this purpose to more than one or two floes in 
a building ; but there is another service it performs, apart from its 
abating smoke, for which he expecla it w\\i\:)Q e-xXAUis^rely used, and 
waa not at ^rst foreseen. EuUy oue-\i82d oi \\k& '\i«aXi it«&. ^sqk 
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stic fires passes up the flues, and is lost in the atmosphere ; 
eas, the flue pedestal retains the greatest portion of this lost 
Thus, placed in one of the upper rooms of a house, it becomes 
b-water pedestal, supplies warm water to the room, and mode- 
f warms it by means of the fires in the lower parts or floors 
e buildings, &c. — Builder, No. 830. 

SUPPLY OP COAL. 

DE Cabnal, one of the greatest owners of coal mines in 
}ia^ in a statistical work on coal digging, states that the quan- 
of Coal dug in 1857 amounted to 125,000,000 tons, a mass 
1 piled up 6 feet high, would cover a geographical square mile, 
lands from which the coal is procured may be estimated at 
square miles, and the mean depth of the beds of coal at about 
et. The mass of coal then known to exist would form a cube 
3 miles. If we compare this enormous bulk of coal with the 
tity annually consumed, we may confidently affirm that there 
ough to last for 36,000 years. The calculation of 31 feet for 
nean depth of the beds is perhaps too low, for the coal fields of 
e extend 55 feet, those of Staffordshire to 151 feet, and those of 
r to 134 feet. The coal dug in 1857 amounted in value to 
)0,000Z. sterling, a sum far beyond that realized by the digging 
le precious metals. In England same calculations have been 
) with regard to the yield of coal in our own country, according 
hich the coalfields of Great Britain yield 63,000,000 tons of 

rer year. A better idea of the immen«<i commerce of England 
not be formed than by stating the fact that at Manchester and 
ivirons a motive steam power equal to 1,200,000 horses is con- 
ily maintained, to support which there are consumed 30,000 
of coal per day, or 9,600,000 a year. In the manufacture of 
Hone about 3000 tons are consumed per day, or 950,000 a year. . 
Transatlantic steamers from Liverpool and other ports con- 
) 70,000 tons per year, and the manufacture of gas absorbs 
30,000 tons per year. The export of coal from England 
led in 1858, 6,078,000 tons. It is estimated that England 
i could furnish enough coal for the consumption of the whole 
irope for 4000 years. 

GAS LIGHTED BY ELECTBIOITY. 

70 ** sun-lights," each containing 75 burners, have been 
hI immediately under the ceiling in the centre of the Music- 
in the Edinburgh University, — the ceiling being 40 feet in 
h, and 50 feet from the floor. These burners have been sue* 
ully lit by an application of the electric current. The galvanic 
>ry is placed in the cellar, and from it positive and negative 
I are carried up the side of the hall and along the ceiling, to 
ediately over the burners. Then it is coiled round the poles of 
lectro-magnet, to the keeper of which are attached & ecrai^^V^ ^1 
B bearing a platina wire. On the current oi ft\ec\.T\c^\."^ \i«^»!^ 
iliahed at the bsLttery, the platina vrire, p\i^e^mVKva. VcLVxtfSti <a?l 
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ship, becalmed, or sailiog within telescopic sight of ei^h other on the 
ocean, with equal facility to that of the electric telegraph on land. 
One of the instruments was erected at either end of a long enclosed 
lobby adjoining the dockyard factory, when a lengthened test of mes- 
sages and replies was satisfactorily carried out. The experiment was 
extremely interesting and conclusive as to the meritn of the apparatus, 
the result of which was promptly transmitted to Lord Clarence Paget, 
by special direction of Commodore Drummond to that effect, the in- 
vention having been pronounced one of the most important of the kind 
hitherto produced, and likely to be productive of immense benefit to the 
entire naval and merchant service afloat. The weight of the instrument, 
which is of the simplest construction, does not appear to exceed 141b. 
It represents the form of a cross, exhibiting five alphabetically marked 
lamps, which are worked by a process resembling the keys or notes of 
a* piano slowly depressed, and at the termination of each sentence the 
lights are clouded. As regards the working of the instrument, the prin- 
cipal officers of the FUgard who attended the experiments affirmed 
without hesitation that any boy of Her Majesty's fleet could obtain 
a perfect mastery of the system by two evenings' study. — Timet, 

Mr. Kobson, of the Ammunition Laboratory, East Greenwich, 
has also in conjunction with Mr. Simon Holland, Admiralty drafts- 
man, invented a new system of military and naval signals. 

MAJOR PITZMAURICK'S NEW LIGHT. 

The Hon. Major has exhibited his newly-discovered Light in the 
Penrhyn Slate Quarry, near Bangor, with great success. The firs* 
experiment was conducted in a deep and long tunneL The apparatus, 
which is quite portable, was placed at one end of the tunnel. The 
light produced from this was steady, pure, and so surprisingly 
brilliant that it completely illuminated the whole length of the 
tunnel, and rendered a written paper distinctly legible at a distance 
of 300 yards. The apparatus was next brought into the open quarry. 
Here also the results were most extraordinary. The numerous steps 
of the quarry, some even at a distance of 800 and 900 yards, were as 
clearly seen as in daylight. This light is applicable to a variety of 
purposes. The colours of furniture, dresses, &c., are rendered 
unusually vivid, and photographs can be taken in 10 seconds. It 
is free from injurious fumes, and consequently does not affect paint, 
gilding, or articles of delicate colour. It is also easily manufactured 
and very cheap. A light equal to that of 30 candles can be produced 
at a cost of one halfpenny an hour. 

NEW light; 
Thib new Light has been exhibited with great effect in the Crystal 
Palace at Sydenham. The light is obtained by a single jet of 
medium size and is founc. to be equivalent to 40 Argand or 80 
fish-tail burners, each consuming five cubic feet per hour, or to 400 
wax candles of four to the pound. With respect to the important 
question of expense, it was stated that ttie cost of maintaining the 
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igbt "Was considerably less than any other known light, in the foUow- 
ng proportion : — Oxy hydrogen lime light, Id. per hour; coal gas, id. ; 
urgand oil, 15d. ; wax candle, 60d. per honr. The larger portion of 
;he transept of the Crystal Palace was illuminated by the new light, 
»ncentrated in a large disk, and its illustrative power was conveyed 
n a colunm of distinct rays to the spectator at the farther end of the 
>alace. The light was steady, brilliant, and diffusive. It is repre- 
lented to be peculiarly adapted for coast lights, steamers, sailing 
iresBels, railways, signals, bridges, wharfs, churches, factories, public 
rooms, squares, large and important thoroughfares. A very impor- 
tant application of the light is its adaptation to the mining service, 
\}j which the safety of the miner will be effectually secured by the 
snclosnre of the light, and its supply with oxygen gas, without the 
lecessity for direct communication with the surrounding atmosphere. 
The new light is obtained by projecting a jet of oxygen and 
lydrogen, or oxyjen and carburetted hydrogen gases combined, 
ipon a surface of lime, and so regulating the supply and protecting 
;he lime from crumbling away as to insure, with perfect continuity, 
I maximum brilliancy of intensity and continuity. For several years 
>ack the ingenuity of inventors has been directed to the discovery of 
I mode of lighting more economical, more convenient, and more 
>owerful than that which we now possess by means of the generation 
>f light from coal. The electric light, which has been frequently 
xhibited in London, was the nearest approach to a mode of lighting 
tlculated to supersede the existing means of producing light from 
Mil ; but, though admitted to be extremely powerful, it was deficient 
that steadiness, continuity, diffusiveness, and economy which could 
me render it available for the practical purposes of life. 

EXTRACTING COCOA-NUT OIL. 

\S.R. S. Perkes Ims patented certain improvements in machinery 

Extracting Oil from the Cocoa-nut, and other vegetable matters. 

*e the coprah is reduced into a pulp by a rotating rasp made up 

Ircular saws, and such pulp is continuously fed on to an endless 

3 or chain, wliich is reticulate, or made with suitable passages 

2gh for the passage of the oil. This endless chain or table is 

orted by several rollers on its under side, and the pulp of coprah 

' on to the same at the upper end of the machine, there being 

>le mats or fabrics of cocoa-nut fibre, &c., on the under and 

surface of the vegetable matters so fed on to the endless table, 

is arranged by preference in the form of an inclined plane from 

per to the lower end of the machine. The part of the endless 

)r table for the time out of action passes under the supporting 

and there are trays under the supporting rollers to receive 

iduct off the oil to suitable receivers. The endless chain or 

1 its movement over the supporting rollers passes under a 

of pressing rollers, there being one such roller over eacli 

ng roller. The first or uppermost pressing xoWet \b ^Xi ^^ 

distance above the table or endless chain, so aa \o oSfit coxa.- 
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paratiTely little pressure to the vegetable nuitten on the table, and 
the rollers in snccession are set nearer and nearer to the endless table 
-or chain, by which as the table or chain progresses, the matters 
thereon become subjected to greater and gpreater pressure. The 
rollers are made hollow so as to be heated by any suitable hot fluid 
or otherwise, and in some cases the pressing surfiEtces of the rollers 
are of glass. In order to s^ parate the fluid oils from foreign matters, 
centrifugal machines are employed. — Mtckamai M<»gaei$te. 

ICODE OF PBOTECTINO TIMBER FBOM FIBE. 

A PAFEB, by Mr. F. A. Abel, has been communicated by Dr. 
Cleghom to the Botanical Society of [Edinburgh. After men- 
tioning various methods which have been adopted to render wood 
less combustible, by saturating it with solutions of phosphate of 
soda, and muriate or sulphate of alumina and chloride of calcium, the 
author remarks that all that can be reasonably expected from the 
most efficient protective coating or impregnating materia] is — 1. 
That it should considerably retard the ignition of wood exposed for 
some length of time to the effects of a high temperature, or of burning 
matter in its immediate vicinity. 2. ^Diat if the vapours which the 
wood emits by continued exposure to heat become ignited, the 
flames thus produced shall not readily affect the fibre of the wood, 
and shall cease almost directly on the removal of the wood from the 
source of heat. 8. That the prepared surfaces of wood when in 
actual contact with burning unprepared wood shall have little 
tendency to ignite, and thus cause the fire to spread. The plan 
proposed is to impregnate wood with silicate of soda, and to coat its 
surface with a silicate. The impregnating of the wood is effected by 
putting it in a solution of the silicate. The surface of the wood is 
then washed over with a somewhat diluted solution of the silicate of 
soda. After an interval of at least two hours,* a coating of thick 
liniewash is applied over the silicate ; and finally, on the following 
day, a strong solution of the silicate is applied over alL In this way 
A protective covering is given to the wood. The process may be used 
with benefit in the case of timber employed for wooden huts. 

FIBE-PBOOF COMPOSITION TO BE8I8T FIBE FOB FIVE HOUBB. 

Dissolve, in cold water, as much pearlash as it is capable of 
holding in solution, and wash or daub with it all the boards, wains- 
coting, timber, &c. Then diluting the same liquid with a little 
water, add to it such a portion of fine yellow clay as will make tiie 
mixture the same consistence as common paint: stir in a small 
quantity of paperhanger's flour paste to combine both the other 
substances. Give three coats of this mixture. When dry, &Pl^y 
the following mixture : — Put into a pot equal quantities of finely 
pulverized iron filings, brickdust, and ashes ; pour over them size or 
glue water ; set the whole near a fire, and when warm stir them w^ 
together. With this liquid composition, or size, give one coat ; and 
on its getting dry, give it a Becond coaA.. It results fire for five 
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hoars, and prevents \he wood from ever bursting into flames. It 
resists the ravages of fire, so as only to be reduced to coals or 
emberSy without spreading the conflagration by additional flames ; 
by which five clear hours are gained in removing valuable effects to 
a place of safety, as well as rescuing the lives of all the family from 
danger. Furniture, chairs, tables, &o., particularly staircases, may 
be so protected. Twenty pounds of finely sifted yellow clay, a 
pound and a haif of flour for making the paste, and one pound of 
pearlash, are sufficient to prepare ^a square rood of deal boards. — 
Bwldtr. 

A NEW FIRE-ESCAPE. 

Mb. John Ottignon, of 59, High-street, Bloomsbury, has pro- 
visionally registered a new Fire- Escape, which consists of a metal 
cradle or basket, to be retained within a balcony screen at a window, 
aad slung by means of a chain or rope, passing over pulleys and a 
miniature crane, and running through the house, either to the back 
premises, or from floor to floor, to a heavy coimter-balance weight to 
which it is fastened. Another chain or rope is attached to the 
bottom of the basket, in order to be thrown into the street, to enable 
ihose present to aid in either pulling down the basket, swerving it 
to some other window, or keeping it off projections. Except when 
in us^ the escape is hooked to the balcony, and the chains are kept 
in the bottom of the basket. How the counter- balance is disposed 
of, ready for action, however, does not appear from the specification ; 
but of course it can readily be kept slung with a portion of the chain 
attached, the junction with the escape portion being easily effected 
near the escape itself. — Builder, 

MILITABY COOKERY. 

Is the Tear- Book of Pacts, 1858, p. 101, we described Capt. 
Grant's successful plans for the application of heat to Cookery for 
the Army on an extensive scale. In August last, some interesting 
proofs of the efficiency of the app%ratus were shown upon Dartford 
Heath by the Royal Artillery, who had proceeded thither from 
Woolwich garrison. Under the new system of cooking on the road, 
the exercise of marching out in lieu of parade and field drills is now 
readily adopted, and it has been issued as one of the garrison regu- 
lations, to take place one day in each week, the weather permitting, 
in order to inure the men to the fatigues of a campaign, and to 
fajmiliarize them with the new method of preparing their rations on 
the road. The ambulatory cooking waggons having been previously 
preiiared under the superintendence of Capt. Grant, the fires were 
kindled, and the process of cooking commenced with the march. 
Tl^obj arrived at Dartford at a quarter past twelve, preceded by the 
regimental band, and immediately began to pitch their tents in 
preparation for dinner and rest. The travelling kitchens were drawn 
up m an appropriate spot, and the process of ** BervVug w."^,^^ ^mVJassvsN* 
the necessity of delaj> immedisitely commenced in tVve «a.TCka T»»».'^«t 
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as in a permanent kitchen. Lady Dacres and other ladies were 
present, and partook of some of the soup, drawn from the general 
cauldron, which was pronounced excellent. Gen. Dacres ezpr^used 
his opinion of the apparatus in the most eulogistic terms, and the 
whole body of officers, as well as a number of visitors present, who 
were enabled to exercise their judgment, pronounced, without hesi- 
tation, that the merits of the invention were incontestably proved. 
The quantity of wood consumed was shown to be one-tenth of the 
ordinary amount allowed by Government — namely, 150 lbs. in lien 
of 1500 lbs., the ordinary consumption. Capt. Grant, who is a 
retired officer of the Royal Artillery, actuated by a philanthropic 
desire of benefiting the soldier, has passed many years of anxious 
study in perfecting his various cooking apparatus, the merits of 
which have been at length tardily acknowledged. Several of the 
pontoon cooking kettles were also in use upon the above occasion on 
the heath. The dinners supplied were ready to serve out in an hour 
and a- half after the fires were lighted, and water was boiled in six 
minutes and a-half. An improvement has been effected in this 
method, by adopting a longer trefach, and thereby affording a mom 
available current of air to keep up the fires. The trenches were 16 
feet long for the 16- inch ketles, 15 inches wide, and 16 inches deep. 
The three feet kettles contain 27 gallons, and with 10 kettles dinners 
have been cooked for 1000 men. Some of the kettles were served by 
temporary turf chimneys, in which case the trenches were 18 feet long. 

NEW COOKINO APPAEATUS. 

A Dublin correspondent of the Builder (an architect), thus de* 
scribes a Patented Apparatus of Mr. Radley, of Dublin. It will 
roast, boil, bake, stew, fry, and steam, it is said, all at the same 
time, with considerably less fuel than is now required for the best 
constructed range hitherto used, and in a much shorter space of time. 
The construction is described as being simple, and not liable to get 
out of order. It has an enclosed jack for roasting, which is made to 
rotate with the smoke current of the fire, spring weight, or steam (or 
it can be worked by the hand), the principle being self-acting. Tbid 
boiler can steam large quantities of vegetables, kc, and at the same 
time heat several gallons of water. 



EXPLOSIONS IN POWDEE-MILLS. 

Me. F. 0. Waed has laid before the Manchester Philosophical 
Society his plan for diminishing the liability of Powder-Muls to 
Explosion, and referred to a correspondence between himself and Dr. 
Faraday on the subject. The plan in question consists in supply- 
ing, to those portions of powder-mills in which the powder is 
treated dry, an atmosphere incapable of supporting coinbustioii — 
preferably carbonic acid gas — so as to obviate the danger of ex- 
plosion so far as it arises from chances of ignition ah extra, as by 
the spark from a workman's pipe, of which an example was cited. 
Tbe danger of explosions from the liberation of oxygen from tiie 
powder itself, by friction or otliexw\ae,^o\x\QL, oi coxsroajTwaaaxa \ but 
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ibis, the author inclines to believe, is a less frequent cause of explo- 
sion than ignition ah extra^ occasioned by the carelessness of work- 
men, rendered indifferent to risk by long habit, and emboldened 
by impunity. Dr. Faraday, in his comments on this plan, approves 
it as adapted to cut off one class of risks, so to remove the 
point of danger further off, and also as not likely to deteriorate the 
quality of the powder immersed in the protective atmosphere. He 
points out, however, as a source of danger usually unsuspected, 
the possibility of the ignition of the gunpowder dust which collects 
on the beams of powder-mills, and by which, he believes, explosions 
may be originated, as well as by the heating of the grains actually 
under trituration in the mill. Mr. "Ward, in reply to Dr. Faraday, 
recognises the partial nature of the security afforded by the proposed 
plan, but lays stress on the fact that it appears adapted to eliminate 
all the risks of the manufacture except those which are inherent in 
the nature of the material operated on, and therefore essentially in- 
curable. 

6UTTA PERCHA. 

Wb gather from the Annual Beport of the Society of Arts that 
the Gutta Percha Committee has met several times, and is carrying 
out systematically its experiments.* The Coiumittee have had under 
their consideration the properties of the substance called ''Pau- 
chontee,'' an Indian gum, alluded to in the Gouncirs Report of last 
year as the produce of a tree of the same genus as that from which 
the true gutta percha is produced. This substance has been care- 
fully analysed and experimented upon, and a report as to its nature 
and properties has been sent, as requested, to the Indian Govern- 
meiit. For this Keport, and the experiments and analyses, the So- 
ciety are indebted to Mr. Dugald Campbell, one of the members of 
the Committee. From this document it appears that at the ordinary 
temperature it is hard and brittle, but upon the addition of heat, 
such as that caused by friction in a mortar, it becomes sticky and 
viscid, and when once this condition is reached, it does not after the 
lapse of several days assume its original consistence. When boiled 
with water, it becomes of a reddish -brown colour, rendering the 
water turbid and slightly saponaceous. Experiments were made 
with a view to compare the properties of the gum with those of 
gutta percha. For this purpose, the comportment of each, when 
brought into contact with various chemical re-agents in similar con- 
ditions, was particularly noticed, and the results are shown in a 
table accompanying the report. With some of the re-agents, the 
behaviour of the gum is precisely similar to that of the gutta percha, 
while with others only a slight similarity is to be observed. Both 
Beam to be nearly soluble in fuming nitric acid, while ordinary nitric 
acid and dilute nitric acid produce a similar re-action on both. In 
no one case can there be said to be a decided difference. Further 
experiments were made by dissolving similar c^VLa.n\A\i\e^ oi ^>\\X»'a. 

• For the announcement, see the Tear-Book (^ Poct«, \«b^,^.^. 
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percha and gum in equal portions of naphtha and turpentine re* 
spectively, and after pouring the solutions from the sediment, alloW' 
ing them to evaporate at the ordinary temperature of the atmo- 
sphere. After standing to evaporate the solvent, the gutta percha 
in each case had returned to its original condition, wlule the gum 
was soft and sticky, except when submitted to a considerable de- 
gree of cold, when it became brittle and friable as at first. From 
these results it will be seen that the gum alone could not be used 
for similar purposes to which gutta percha is applied. Experiments 
were made in order to ascertain how far the gum could be mixed 
with gutta percha without interfering to any great extent with the 
propcSrties of the latter ; and mixtures were made containing 5, 10, 
20, 30, 40, 50, 60, and 70 per cent, of the gum and gutta percha. 
From an examination of these mixtures it would appear that from 
20 to 30 per cent, of the gum may be added to the gutta percha 
without any material difference being noticed in the mixture to the 
gutta percha alone. But it is necessary to observe that these mix« 
tures have not been put to the test of sunlight, air, &c., which are 
known to decay gutta percha more or less, according to the nature 
of the gutta percha (gutta percha not being a perfectly definite sub- 
stance) and the time it may be exposed, as their application may 
haTe to extend over some years before a result could be obtained of 
any value. 

COVERINGS FOB FLOORS. 

The production of a good, durable, and cheap covering for floors^ 
embracing the advantages of softness and eUsticity, has long been 
sought for. Carpets, whether of Brussels or Kidderminster, are ex- 
pensive, and soon show signs of wear, besides which they are not 
adapted for halls, offices, or public buildings. To meet this want a 
composition called Kamptulicon has been extensively introduced in 
churches and other places, but after trial has been discarded as use- 
less, on account of its extreme brittleness — or, perhaps, *' ikortnad* 
would be a better term — as after it has been down for some time it 
breaks or cnmibles, on being taken up, very much like oat-cake. 
This may be a defect that possibly in time might be overcome by 
experimenting with the composition of which it is made, though 
most likely the result would be a hard compound. "V^e have made 
these remarks to introduce a very beautiful invention especially de- 
signed for the purposes in question. The patentee is Mr. Dunn, of 
Messrs. Charles Goodyear and Co. (the inventor of the vulcanizatioiii 
of india-rubber), for combining a mixture of cork, cotton, wool, and 
other fibrous materials of any colours and fineness with india-rubber, 
and spreading them upon a canvas, cotton, or woollen back, which 
is then subjected to a process by which the carpet in embryo can be 
embossed, either plain or in colours, the result being a material of 
great permanence and beauty. — Builder, 

VEGETABLE L^AtBSG:. 

Tma turti&citiX sabstitute for Te«l \«al\icr Va t!i%Tja\wiw»w\ Vj 
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s. Spill and Co., on Stepney Green. Its face and general cba> 
resembles the natural product so closely, tliat it is only by 
examination that the difference can be determined. This i» 
particularly the case in that description which is made for 
binding, the coveiing of library-tables, and like purposes. 
gst other advantages it possesses over leather proper, is that 
er thin the imitation is, it will not tear without considerable 
is exercised ; it resists all damp, and moisture may be left 
it for any period without injury ; consequently, it does not 
Q or cockle, is always dry, and its polish is rather increased 
diminished by friction. To scratch or raise its surffiee with 
kil, or by contact with any ordinary substance, will not abrad» 
:d .enough will have been said to justify its entering the list 
it an article of daily use, which has of late years been deemed 
>m sufficient for the demand, and has consequently risen in 
to the manifest loss and injury of every class of the comma- 
We believe that the lai*ge8t entire piece of real leather that' 
9 cut from a bullock's hide is not more than 7 feet by 5, and 
idudes the stomach and other inferior parts. Vegetable le*- 
on the contrary, is now produced 50 yards in length and 1 J 
wide, every portion being of equal and of any required thiok- 
and the smallest portion is convertible. Caoutchouc and 
ha are used in its manufacture, but by a process known to 
mioT of the firm, who is himself an accomplished chemist, all 
is removed from the naphtha, and the smell of vegetable 
or is rendered thereby less in strength, if anything, than that 
.ther. The principal objects to which it is at present applied, 
ftrriage and horse aprons, antigropole, soldiers' belts, buckets 
I pack flat, harness of every description, book-binding, &c. 
be latter, its toughness, washable quality, and resistance U> 
t, render it remarkably fitted. Its thickness, which may be 
d to any extent, is obtained by additional backings of Unen, 
semented with caoutchouc, and its strength is marvellous, while 
•ut one- third the price of leather. — Mechanic^ Magaai'M. 

A SKLP- SUPPORTING BRACKET. 

ERT ONE knows how. the principle of atmospheric preisare ia 
tbted by a toy called a sucker, which boys make with a bit of 
rather and a string passed through its centre : the principle has 
applied in an analogous manner as the means of fixing tk 
of metal in a moment to a wall, a ceiling, or the glass of tk 
•w. ** Lavater's Patent Pneumatic Bradiiet" is a short brasa 
having at one end sockets in which may be inserted any mat 
ht frame, branches, or hooks, and terminating at the other 
nity in a trumpet-like expansion, which is covered with a disc 
la-rubber. To the centre* of this disc is attached a smaller one 
^al, which can be drawn within the tube by a screw proceedixv^ 
a cap that fits over the smaller end of thetuXiQ. V^<&ii>e^:a 
is relaxed the india-rubber disc is flat. AppVy \t >iXi«n. V> >i^^ 
i/ier moiateznng it with the breath, turn tUe bcxw?, w^^ ^^ 
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metallic disc, receding from the surface of the wall and cairying tho 
central portion of the india-rubber with it, will create a Tacuiizn 
capable of sustaining a weight proportioned to the superficial area of 
the trumpet-like expansion. The bracket may be detached in a 
moment, and will leave no mark, it is said, where it has been. By 
means of a similar contrivance any number of brass rods may be 
attached to the glass in a shop window without breakage. — Builder, 
No. 851. 

SECUBINO CEILINGS. 

A PATENT has been taken out for securing the plastering of 
Ceilings and Walls. The object is to cause the first layer of plaster 
to adhere as firmly to the laths as the second layer does to the first ; 
and for that purpose it consists in applying to the joists or groovei^ 
or to a ceiling of boards, laths having inclined edges forming an 
angle with the horizontal plane of the floor, to which the mortar is 
to be applied, and spread on in the usual manner, so that the 
tongues of mortar which pass between the interstices of the laths 
form an angle with the horizontal plane of the floor, and overlap the 
tops, and ai'e clinched thereto, whereby the mortar is held and pre* 
vented from falling. — JBuildei; No. 835. 

ABERDEEN GRANITE. 

At the late Meeting of the British Association at Aberdeen wu 
read a *' Description of the Granite Quarries of Aberdeen and Kin- 
cardineshire,*' by Mr. A. Gibb. The working of the quarries in 
Aberdeen commenced 250 years ago ; but little progress was made 
for 100 years. The houses in Aberdeen were constructed princi- 
pally of wood till 1741, w^lien a fire taking place, the town-coondl 
ordained that the fronts of the houses should be of stone or bride 
In 1764 granite was recommended for paving the streets of London, 
and was used for Waterloo Bridge in 1817, and subsequently for the 
docks at Sheemess and London Bridge. There are upwards of 80 
quarries supplying the different varieties of granite : the blue^ the 
red or Peterhead granite, the light red* soft grey, and white. He 
granite, for the most part, lies in irregular masses in the quarriei^ 
and generally of columnar structure. The quarrying is principally 
carried on by blasting. The drainage of the qyarries is chiefly ao- 
complished by means of siphons of lead-pipe, from 1 to 2 or 3 inohee 
in diameter. The author suggests the use of a locomotive engine 
on rails for drainage purposes, as well as for crane and lifting work. 
The quarries are not worked to any great depth, though the ^st and 
largest masses are found at the lower depths ; and proper mechani* 
cal contrivances for working deeper might be used with advantage. 
With reference to the durability of the granite, there appears no 
appreciable decay ; on the oldest specimens of several hundred yean 
the tool-marks are as sharp and fresh as at first. The tools used in 
dressing the granite for a long period were hammers, picks, and 
axes only; hub in 1S20 8t«cl cbiselB were mttodMoed, which e£footed 
a considerable improyement. MachVuery "vaa \rift^taT ^ts««»nk^^\R^ 
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it &iled, being in the form of a planing machine, the granite requir* 
ing a distinct blow to separate the parts. The number of workmen 
employed in the quarries is about 500 daily, an4 the number of 
liorses about 50. About 50,000 tons are quarried annually, of 
which about 80,000 are exported ; and the export is increasing at 
the rate of 500 tons annually. 

WATEB- GLASS AST) ITS APPLICATIONS. 

An important Keport on this useful agent has been translated 
and printed for private circulation, at the instance of His JEloyal 
Higlmess the Prince Consort, as President of the Society of Arts ; 
but, we r^ret to add, that in this document the claims of a British 
inventor to priority have been entirely ignored. The inventor is 
Mr. Frederick Bansome, who writes : — 

" The articles upon the subject of Water-glass, by Dr. Fuchs, which 
have recently appeared, and the Beport of the Commission of the 
French Government on the experiments of Professor Kuhlmann, would 
lead to the conclusion that the important subject of Silicification and 
the various applications of soluble glass are comparatively unknown 
in this country, the more so as no reference whatever is made, either 
in the Beport, or the articles in question, to English discoveries and 
manufactures dependent upon the same principles. 

'* As the inventor and patentee of various processes, in every respect 
analogous and almost identical with those suggested in the articles 
alluded to— as having, during the last fifteen years, occupied myself 
exclusively in modifying and improving the manufacture, and apply- 
ing successfully on a large scale the soluble glass to various useful 
purposes previously unknown in this country, I may be allowed to 
olaim attention to the great injustice of bringing so prominently 
forward as a novelty the history and results of experiments conducted 
by foreign chemists in the manufacture and use of a material for 
which / received the Telford medal of the Institution of Civil 
Mngvneera in 1848 ; a prize medal from the Jury of the Great EaMbi- 
Hon in 1851 ; and which I have been manufacturing at the rate of 
many tons per week at my own works, and more lately at those 
of the Patent Silicious Stone Company at Ipswich. 

'*My own attention was first directed to the subject in the year 
1844, when carrying out a series of experiments with a view to the 
production of an artificial stone suitable for grinding, building, and 
ornamental purposes, which should possess all the advantages, and 
be free from many of the defects of the natural stones hitherto 
in use. 

** I was not at that time aware of the memoirs published by Br. 
Fuchs, in Kastner's Archiv for 1825 ; nor of the further researches 
either by him or Professor Kuhlmann ; nor have I yet learned tiiat 
either of those gentlemen attempted, or even contemplated, the 
manufacture of stone by such process ; but, on the other hand, I 
may be allowed to state that I secured a patent in France i»t \Xi>& 
very process in the year 1845. 

*' Id iihe yew 1845, 1 obtained letters patent m "En^ii^, ^o'C^tsl^* 

H 
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and Ireland, for the application of a solnble silicate for oombimng 
small coal into blocks, and for presenring wood from fire and 
decay. 

" In the year 1854, and still without any knowledge of the woik 
done by Dr. Fuchs or Professor Kuhlmann,* I invented aproceai fix 
' preparing oxides and carbonates of lead or zinc^' and ' oarbonatei 
or sulphates of barytes with soluble silica/ either with or without 
being 'mixed with colouring or other matter,' and enrolled a 
provisional specification^ intending to complete the patent for the 
same, but owing to an attack of illness, I was prevented froB 
obtaining this protection. 

'* In the year 1855, I claimed and obtained a patent for forthflr 
improvements in the manufacture of artificial stone ; and laitiy, in 
1856, I invented and patented a process for preserving natmal or 
artificial stone and other building materials, and in rendering tbem 
less liable to decay. 

" The application of this process, which I also patented in SVaBM^ 
in March, 1857, has, in every instance in which I have operated^ 
been attended with the most satisfactory results ; decay naa hem 
prevented in the softest and most friable stones, and where dif* 
integ^tion had commenced prior to its use, this has been at one* 
arrested, and the same stones rendered perfectly hard and duraUeL" 

At the late meeting of the British Association, Mr. Ransome d^ 
Boribed more in detail the value of the above applications in the maan" 
focture of artificial stone, and in the preservation of natural itoiN^ 
^., from decay. 

The latter process consists not merely in the application of a aotnUe 
silicate, as described and adopted by Professor Kuhlmann and othen 
on the Continent, and which Mr. Ransome stated he found to be 
utterly ineffective in this country, being liable to removal by xaiB 
or even by the humidity of the atmosphere — but consists, first, in 
treating the stone, &c., with a solution of silicate of potash or aod^ 
and afterwards with a solution of chloride of calcium, or oUoiide 
of magnesia ; by which means a double silicate, or silicate of lime^ 
or silicate of magnesia, is immediately formed in the pores and 
structures of the stone, &c., which double silicate possesses the most 
indestructible and most strongly cohesive properties, enveloping 
eveiy particle of the stone with which it comes in contact, prodndng 
an ex^aordinary amount of hardness, and hermetically sealing al 
the pores with an indestructible mineral precipitate, without m 
the slightest degree destroying the natural characteristies of the 
stone, t 

Every impartial person must regret that "the French Govern- 
ment Commission" should have prevailed upon the Society of Arts 
to sanction the circulation of a document which inflicts sudi a 
wrong upon one of the Society's most active and intelligent memben. 
In the Athenceum, considerable attention has been paid to this sabjeeti 

♦ See Journal of the Society ^fArU^ No. 348. 
f 8eei^p»peT on M. Kuhlmann's indention in the Tear^Book qfJffaeU, 1889^ 
p. 06, 
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wad the respective cUums of the methods of M. Kohlmann and Mr. 
lUnsome^ with the following results : — 

"We haye taken some trouble (says the AUkenmum, No. 1871) to inquire how 
fJKg M. Knhhnann's process for preserring stone br the simple application of the 
■olaUe giHoate or * water-glass/ on the snrfiMse ox bnfldings alroadj erected, is 
SBoceflBftQ. 

*' We hear that not only at the Houses of Parliament in this conntrr, but that 
dK> in Paris, in those portions of the Louvre and Notre Dame whicn were ex* 
peinaratted upon with the water-glass, the result has beoi inefficient and unsatis- 
flwtorr. The nardening of the finn by the action of the atmosphere, althou^ * 
poamDie result if time and circumstances are &Tourable, has railed in praonee, 
■owing in part to the facility with which the water-glass or silicate is remored bj 
the moisture. 

^ ** "Mx, Bansome's process consists in the application of a solution of muriate of 
lime, which immediately enters into combination with the silica of the wataiN 
1^88, and forms silicate of lime — a perfectly tenacious, insoluble, and indestrue- 
«>le substance, which completely nils up all the interstices and pores of the 
elooe^ Ae., renoering it impermeable and non-absorbent. 

''llie great desideratum, unquestionably, has been to find some means of ren- 
dering stone impermeable, without the introduction of oilr or fatty matter ; or, 
ia other words. By means of some substance that cannot be decomposed or in- 
joied by etxposure either to the oxygen of the air, or to any of those vapours to 
eommomy mixed with the air in large cities or in manufacturing districts. 

" ICr. Bansome's idea, of fizine a coat of silicate of lime, by taking advantage of 
the double decomposition that takes place when chloride of calcium comes in 
«OKt»ct with silicate of soda or potash, both dissolved in water, seems to have 
■ettlod the question. The discovery has not had so long a test as may be oon* 
tfiflced desurable before pronouncing on its merits. There is reason to be satis- 
fled so Ikr as we have gone. 

** Tbe eolUMurison of those parts of the Houses of Parliament treated in this 
wif y or the Bi^tist Chapd at Bloomsbary, or other buildines submitted to the 
yroeen, with any of those specimens of stone treated either oy M. Kuhlmann's 
or other process, will show any observer how mudi the advantage is in fovour of 
'\b mom Bcientiflc, and at the same time simple method. 

** We ha;ve dften alluded to the progress made with this^Eiaterial, and find that 

sr eonvietion of its value is strengthened as time goes on. It will be interesting to 
WBteh the application of the preservine process to the buildings in Paris and 
SisMwhfiini, where the simple solution of the soluble glass has heea found to fail ; 
mid we understand, that not onlv is this about to be done» but that M. Dumas 
1ms already lent the sanction of nis great name to the soundness of the chemical 
^peation involved therein." ._.«»«. 

DRY CLAY BRICK AND TILB ICACHINERT. 

At the Royal Agricultural Society's late show at Warwick, there 
WM exhibited by Mr. H. Chamberlain, a machine patented by Messrs. 
Bh«dley and Cntven, by means of which Bricks, it is said, can be 
aiAde from perfectly Dry Clay, so that when moulded, they can be 
taken direct to the kiln to be burnt. Mr. Chamberlain says : — 

^ Brick-making has been hitherto carried on during a limited season of some six 
months in each year, or durins the long days, as the bricks could not be dried 
in the winter, and (fh>Bt wonla totally destroy them. The result of such a sys- 
tem p r o e scs very hard upon the brick labourer, who only finds full employment 
ior one-half hia time. Again, a large stock of bricks is obliged to be made, to 
meet the demands for the winter months, and if trade is not very flourish- 
ing the manufacturer has to hold them, or sell them at a great sacrifice. On the 
ouer hand, it often occurs that works are seriously delayed in the spring, firom 
tile make of the previous year being exhausted, and no further supply can be 
obtained untQ the new bncks of the current season are ready for ua«. TYx« ^x^ 
dsy Tnw^^*'™<« meet these emergencies, for all they reqiure \a «b «1[ifidL\n.^^<^^^ 
day may be etored aa it ia raised from the earth, a mac\niie-\io\&Be, vadiV^sA* ^S. 
ihe ciMX'Bbed JboMe sufficient material for a month or aix. wec^* coxxwosa-^ws*^ 

H 2 
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I^e works can be kept on nniaterraptedly daring the whole year, giving constant 
employment to the laboarer, and enabling the manufiustarw to meet ai^ de^ 
mand. In districts of the country where coals are cheap, thebrioks are dried oa 
flues throufrhout the winter ; or where my improved brick-works are erected, thej 
are dried, both in winter and summer, by the waste heat of the burning Uba. 
In the use of flues the consumption of fuel is considerable for this purpose, and 
therefore greatly increases the cost of manufacture. The saving of lisboar in 
making the bricks of dry clay is immense. When made in a plastic state, tiie 
cday must be tempered and worked, at great labour, into a perfectly hdmoge- 
neous mass, and aher manufacturing the bricks they have to be spread on drf- 
ing-floors, or walled on drying grouna, to evaporate the water that it has taken 
80 much trouble to thoroughly mix and work into it. As the drying ground fItMr 
a large work is necessarily extensive, the labour of the several removals most 
entail a costly process, while on the dry-cla^r making nothing more is necessary 
than to throw the rou{;h earth into the machine, when it is delivered out a perfect 
brick for remov^ to the kiln at once for burning. In practice it is found ad- 
visable with strong clays to use a portion of sand with the earth, the same as in 
plastic clay maniuacture. The pressure can be regulated to anything deaizedf 
so that bricks can be made of the densest description for engineering -pxxrpoa&B, 
or they may be made of as open a texture as the hand-made brick, by givingleis 
pressure, and the addition of sand to the clay. 

** For fire-brick making these machines are particularly adapted, and in oaie 
of existing works that have proper grinding-mills, the machme only ia neeet- 
aary." __«««. 

MANTTBING CHOPS* 

Thbbe has been communicated to the Briiish Association a "Be- 
port on Field Experiments on the Essential Manuring Constituents 
of Cultivated Crops," by Professor Voelcker. These researches, 
which extended over a period of four years, had special reference 
to the turnip- crops. Dr. Voelcker described the plan upon which 
these experiments were undertaken, and mentioned the results which 
were obtained. Amongst other points of interest to the agricul- 
turist, it may be noticed, as the result of four years' experience in 
the growth of turnips under particular conditions, — 1. That ferti- 
lizers destitute of phosphoric acid do not increase the yield of this 
crop. 2. That phosphate of lime applied to the soil in the shape ci 
soluble phosphate (superphosphate) increases this crop in an espe- 
cial manner, and that the practical value of artificial manures for 
root-crops chiefly depends on the relative amount of available phos- 
phates which they contain. Thus it was shown that 3 cwt. of super- 
phosphate per acre produced as large an increase of turnips as 15 
tons of farm-yard manure. 3. That ammoniacal salts and nitro- 
genized constituents yielding ammonia on decomposition, have no 
beneficial effect upon turnips, but rather the reverse. 4. That ammo- 
niacal salts applied alone do not promote, as maintained erroneously, 
the luxuriant development of leaves ; but that they produce this 
effect to a certain extent when salts of ammonia are applied to the 
land in conjunction with the mineral constituents found in the ashes 
of turnips. The Keport likewise states that numerous analyses of 
turnips have been made, from which it appears that the more nutri- 
tious and least ripened roots invariably contain less nitrogen than 
half-ripened roots, or turnips of low feeding qualities. In the latter, 
ibe proportion of nitrogen was found in several instances two to two- 
and-a-half times as high as in roota d\a\ini%\3ifihfid for their good 
feeding qaaiities. 
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Similar experiments upon wheat showed that nitrogenized ammo- 
niacal matters, which proved inefficacious in i-elation to turnips, 
increase the yield of com and straw very materially, and that 
the increase of wheat was largest when the ammoniacal constituents 
were associated with mineral matters. 



THE POECES USED IN AGRICULTURE. 

Mb. J. C. Morton has read to the Society of Arts an able prac- 
tical paper on this subject, in which he remarks : — 

Agriculture is experiencing the truth taught in the history of all 
other manufactures — that machinery is, in the long run, the best 
friend of the labourer. This truth is taught even more impressively 
by a review of agriculture generally, than it is by the case of any 
individual farm. Here are we, twenty- one millions of people, pro- 
ducers and consumers, living in this island, on a great farm, which 
we may, by the help of such statistics as we possess, describe as 
nearly 19,000,000 arable acres, and probably neariy as much grass, 
emplo3dng as farm labour, in-door and out, about 950,000 men and 
120,000 women, besides 300,000 lads and 70,000 girls, or averaging 
them by their probable wages, as has been done before, let us say 
equal in all to 1,150,000 men, or one to every 17 acres of arable, 
and nearly as much pasture. We feed and use some 1,500,000 horses, 
of which probably 800,000 are strictly for farm purposes. We are 
annually inventing and manufacturing labour-saving machines at an 
extraordinary rate, and every year at least 10, 000 horses are added to 
the agricultural steam-power of the country, certainly displacing both 
animals and men to some extent. We have taken the flail out of 
the hand of the labourer, and the reaping-hook is going ; on many a 
£uin he no longer walks between the handles of the plough — he no 
longer sows the seed — ^he does but a portion of the hoeing and the har- 
vesting — and yet, so far from being able to dispense with his assis- 
tance, he is more in demand than ever. 

Within the past ten years upwards of 40,000 horse power has been 
added to the forces used in agriculture in steam alone. If I may 
nngle out Messrs. Clayton and Shuttleworth of Lincoln, Garrett of 
Sasnundham, Homsby of Grantham, Bansome of Ipswich, and 
Tuxford of Boston, they alone are furnishing 10,000 horse power 
annually to the farmer. Messrs. Tuxford, among the- first to start 
the locomotive agricultural steam-engine, inform me that for the 
earliest suggestion of it they are indebted to Mr. John Morton, of 
Gloucestershire, then agent to the late Earl of Ducie, who twenty 
years ago recommended them to put these little engines upon wheels, 
thus foreseeing the fitness of these powers made locomotive to the 
circumstances of English agriculture. Messrs. Bansome, of Ipswich, 
were, I believe, the earliest to receive the commendations and Uie 
prizes of the Agricultural Society of England for their engines, and 
now the leading manufacturers of th«n, Messrs. Clayton, of Lincoln, 
send out ten of them each week, or 4000 horse po^ex ^ec %rai>a.\£L. 

Of reapers^ Bgsdn, since 1851, Burgess and ^ey \ia.'VQ ^cM-XbLYW^"^^ 
of 1 POO of their improved M*Connack*8 reaper, oi wV\Ci\L 11"^ ^'^'^ 
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Bold in 1858 ; «nd they now hold four times as many orden as ihef 
did twelve months ago. Orosskills have sold 500 of Bell's rei^Mr^ 
and 800 of Hassey^s ; MesBrs. Dray have sold 800 of their improved 
Hosse/s reaper ; Messrs. Garrett have sold 600 of Hussey's ; 250 
of Wood's clever little reaper were sold in 1858 ; and the Cnthberts^ 
of Bedale, who have just begun the manufacture of their equally, 
clever machine, sold 100 before last harvest^ and could have sold 
four times as many. In all, probably 4000 reaping madiines were 
at work last harvest, capable of cutting more in a day than iO^OOO 
labouring men, and yet there never was such a harvest as the last 
for the difficulty of procuring harvest men. Notwithstanding all 
this 'addition to the forces and the machinery of agriculture, mora 
labourers than ever are required, and as more labourers are not 
forthcoming, wages rise. Thus the increase of steam-engines aad 
machines need create no fear for the agricultural labourer. 

If fears and lamentations have any place at all, it is in behalf of 
the masters rather than of their men. The labouring force in agri- 
culture is better paid than it used to be. 

Tens of thousands of acres have been this autumn ploughed or 
worked by steam. 

That the services of the labourer will more and more require the 
combination of skill with mere force, and that a larger number of 
well-qualified men is being, and will be, neisded, seems plain, lliat 
horse power will be disphuied by steam at least two-fifths, I beUeve : 
and, as there are now at least 800,000 horses used upon our fikrm% 
there is scope enough for many years to come for all our agriculturhl 
mechanics. 

The grand result will, no doubt, be a continual increase of produce, 
and fertility. .«^^_ 

BOTDELL'S and brat's TBAOnON EKOINES. 

The capabilities of this admirable Hoad Locomotive have been 
tested in Hyde Park, previous to the engine and its train of waggons 
being despatched to Bombay, in acooidance with the wish (Kf tho 
Secretary of State for India. The engine, though less compact than 
that known as Bray's patent, is nevertheless as beautiful a machine^ 
perfectly under control even for the sharpest turnings of ordinaiy 
streets, and easy both in ascent and descent of steep inclines. Both 
patents are fitted with the peculiar mechanism over the driving wheel 
which forms an endless tramway. In the engine of Boydell this end- 
less rail acted with the most perfect satisfaction, quite bearing oat 
what has been before stated, that the engine could not only travel 
over the worst roads, but that the roadway itself is actually un- 
proved by the equal and broad compression of the rails. Though 
nominally of 12 horse power, the boilers yield steam for an indicator 
of more than double their amount, and the engine can with ease 
draw fix>m 60 to 70 tons along ordinary turnpike roads at the 
r&te of four miles per hour. Attached to the machine were five 
powerful waggons specially made for ^e -pMx^sa b^ Crosskill, and 
^ of which, by removing a pin or pWot Jtoia. "Vx^^fegu VSfaft \w<^\w>Ka\i|^ 
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wbeek, an enaUed to follow eyery torn of the engine with » eerpeni- 
like movement which gives the utmost fireedom suid flexibility to tiie 
whole convoy. More than once the whole train turned in less than 
half its length, and that, too, in passing over grass and unevem 
groond. The indentation made by the passage of the wheels was no 
more than would have been made by an ordinary coal waggoo« 160 
•oldiefB of the Gu»xb were in attendance and rode in the waggcmik 
and with this load the whole train was taken easily across the level 
parts of the Park at the rate of six miles an hour. The results of the 
trials were in the highest degree satisfactory, and seem to leave no 
doubt whatever that over the rough roads of India during the 
summer season, when the rivers are dry, the engines will be of the 
iitmoet service in facilitating the transmission of merchandize. For 
military purposes, such as getting up guns and siege stores, an 
engine of the kind would prove an invaluable auxiliary. 

One of Bray's Traction Engines, denominated the *' steam horae,* 
mainwfaotured by Mr. Taylor, of Birkenhead, for special use to super* 
aede the employment of teams of horses in the removal of timber and 
other materials, ordered by the Board of Admiralty for service In 
the dockyard, Woolwich, has been tested at various rates of speed, 
•ad driven r^>eatedly round, forming a circle of about sixty feet in 
eiroumference. It afterwards proceeded along the principal thorough;* ^ 
iare of the yard at a speed of eight or ten miles per hour, and was 
subsequently handed over to tiie authorities. The engine, unlike 
any former one, is fitted with carriage springs to reduce the amount 
of fiiction, which would otherwise be considerable, from the e£Gaet of 
the stony and uneven roads over which it is destined to travel. 

KSW PLOTTlirO BOAU: FOB SXTBVETINO LAND. 

Mb. J. G. Austin has explained at the Institution of Civil Engi- 
neers a '* Double Off-set Plotting Scale,'* for the use of civil 
engineers, land surveyors, &c. The invention was described to oonsiafc 
in the projection of the line upon which the plotting was to be per* 
liMnned, at a distance from the edge of the scale, by means of the 
" station pointers,'* so as to admit the smallest off-set being plotted 
on either side of the scale. The instrument was readily afl^Eod to 
the paper and board, by placing the ** station pointers'* upon the 
line to be plotted upon, keeping the scale in use always on the left 
hand, and the lower pointer exactly at the station firom which the 
line proceeded. Then, by turning the milled-headed screws at eadi 
end, the instrument was fixed immovably during the operation of 
{dbtting. Should the length of the line exceed Uie capacity of the 
scales, the distance plotted must be denoted on the map, the instm- 
ment released by reversing the screws, shifted forward, refixed, and 
the work continued ; but should the line be shorter than the capa- 
<dty of the scale, the position of the instrument could be determined 
by the zero line of the off-.set scal& without the necessity of es^ifiss^- 
ing the line to the length of the mstrumeut. TViq «ca\«& oordi^'V^ 
a&pted to suit the operator, could be m.aAQ oi va^ xoaXATNa^. '^ 
customary uae for such purposes, or the pTiucV^Vd co\3kV^ 'Vi^ ^^a^^^^- 
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to any existbg icales. The off-set scale was intended to traverse 
-between the edges of the lateral scales, and the distance npon the 
line was to be determined by the edge, and the off-sets plotted on 
either side of the zero line. The instrument was said to be simpla 
in its use, to save much time in the operation of plotting the detaili 
of railway and general surveys, to insure accuracy, and avoid the 
possibility of error from shifting, and as the surface to be plotted 
upon could be seen, it enabled the smallest off-set to be denoted on 
either side of the line with greater ease and correctness than by the 
customary mode. 

A SEVEBAIrBLADED AXE FOB STONE DBESfllNG. 

An ingenious and simple Axe has been invented by Mr. James 
N. Douglass, resident engineer of Small's Lighthouse Works, Solvai 
near Haverfordwest. Four to six blades are ranged side by side in 
this instrument, all being fitted and fixed in the socket or head by 
means of nuts and screws. The wrought-iron socket weighs 7^ IbsL 
and a set of cast- steel blades 9} lbs. ; the whole weiglmig 17 lbs. 
The axe has been in use on a granite sea- tower connected with the 
works, and is said to be very effective, and to realize a saving of 25 
per cent, over the common granite axe for fine work. The four 
blades are used for the first axing, and the six for finishing. 

SELP-WINDINO CLOCKS. 

Mb. James White, of Wickham Market, has now in operation 
''a Self-winding Clock, which determines the time with unfailing 
accuracy, and will perpetuate its movements so long as its component 
parts exist." This (says the Builder) reminds us of a self-acting 
clock (if we may so call it) which we saw many years since, with a 
brass ball which traversed in a zigzag route along a groove in a brass 
plate mounted on an axis, the force of the ball in motion striking 
a latch or check at each end as it descended, and upsetting the in* 
cline somehow, so that it just began again to traverse as b^ore^ till 
it struck the latch or check at the other extremity. It was said that 
the only unavoidable stop to this continual self-action was the wear- 
ing out of the apparatus. 

A ketless lock. 
The impossibility of rendering a strong box altogether safe against 
theft by means of skeleton keys has led a locksinith in Frankfort- 
on-the-Main to hit upon the ingenious idea of constructing a strong 
box without any keyhole at all, and which even the owner himself 
cannot open. Why, what's the use of such a box ? you will ask. 
But, observe, inside is a clockwork, the hand of which the owner 
places at the hour and minute when he again wants to have access 
to the box. The clockwork begins to move as soon as the lid is shut, 
and opens the lock from the inside at the moment which the hand 
indicates. Time, dependent upon the owner, is the key to the lock — 
a iej- which can neither be stolen from. \uia hot \xsi\A.\AdL. 
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ICAVUFAOTUBB OF GLOTHIKO BY MACHHTEBT. 

iN'^yidenoe given before the Army Contracts* Commission, Mr. 
Peter Tait^ of Limerick, has stated that the whole of his clothing is cut 
and sewn by machinery driven by steam, and capable of making 
4000 suits a-week. It is owing to the encouragement he has re- 
ceived from Sir Thomas Troubridge, at the War Office, that he has 
carried the practical application of machinery so far. He could now 
clothe the whole of the British army, assuming that 250,000 suits 
would be required annually ; and, on an emergency, with the steam- 
power at his command, he could furnish 100,000 suits a-week to the 
Government. He employs about 1100 people, and no man at wages 
lower than a guinea a-week. 

The Boudoir Sewmg McLchi/ae, patented by Messrs. Newton, Wil- 
son, and Co., is thus described : This machine is designed to execute 
all ordinary domestic sewing, and adapted also for alMight manu- 
&ctaring purposes. It is mounted on a portable table, and motion 
is imparted by means of a treadle acting on a small friction-wheel 
under the machine. This arrangement enables the machine to be 
protected from injury, as the box or cover in closing detaches the 
machine from its treadle. The friction- wheel drives two small levers, 
one above and the other below the body of the machine. The upper 
one carries the piercing needle, and at the same time feeds the ma- 
inline with its work, and carries it forward, regulating also, by a 
screw in the front, the length of stitch as may be desired. The under 
lever carries the looper or little instrument used in completing and 
securing the stitch on the under side of the fabric. There are two 
of these loopers connected with the machine. The one is simply a 
hook ; and where the needle passes through the cloth, lays hold of 
the loop of thread, and retains it till the needle, passing again through 
the doth, enters this loop and leaves another, drawing the first tight 
in its receding motion. The stitch thus made is that known as the 
tambour stitch. By changing the first looper, and substituting the 
second, a different stitch is formed. The hook of this looper has a 
longer point than the other, with an eye formed to carry a second 
thread ; and the needle and the looper, by alternately intersecting 
the threads they respectively carry, form an interlocked or chain 
stitch on the under side. On the face of the fabric the appearance 
of both stitches is alike, that of a back stitch. The thread is taken 
direct from the bobbin, and the stitch in each case is elastic, and 
therefore not liable to injury in washing or ironing. By adaptations 
which are attached at pleasure, the machine is made to turn down, 
fold, and hem, at the same time, also to lay and stitch binding on to 
the edges of a garment. 

BBBAD BT MACHINEBT. 

Machinsbt for the Making of Bread has lately been introduced 
into this country by Mr. Miller, a baker in Upper Greor^'&-«>tx«^V 
Edgware-road, who also adopts some modificatwns oi>i)[ifi>i<&\)A^YCQ* 
cess of prepating the dough. The machinery cam.pT\'ae% «. xcM8!fl\\^ 
macbiDe, a kneading machiDe, and a machine for ionoMis^^^^^^^^^' 
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The mixing machine consists of an iron cylinder, tfarongh whioh a 
horizontal axis passes, having a series of beaten, or Uimt knives, 
fixed at right angles to it. l^ush knife or beater is bent round, in 
the form <^ an oblong parallelogram, which extends from the axis io 
within a short distance of the inner sorfaoe of the cylinder. Tb» 
cylinder is steadfut, while the axis carrying the beaten revolveB in- 
side. The materials for making the bread are placed inside the 
cylinder, and in a very short time, by the action of the maohhw^ 
they are thoroughly mixed. The kneading is performed by passing 
massesof the mixed material, after it has stood a sufficient time, throogh 
a pair of steel rollera several times, and thus it becomes kneadsd 
and thoroughly amalgamated into a uniform dough, suited for pan- 
ing into the next madiine, which forms it into loaves. TinM machine 
consists of a sloping platform, which deliven the dough into n pair 
of steel rollen working horizontally at the end of i<^ capable of 
adjustment to any suitable distance. Beneath those rollen revolves 
an endless web, which, by means of a simple mechaniqal arrange- 
ment, is carried step by step the exact space required for the cutter, 
which stamps out the loaves from the dough in succession, as it il 
carried along the web iu a thin uniform sheet. The pieces of daoffk 
thus cut, which are not more than three-quarten of an inch HoAf 
are set side by side on flat tins, and placed in a warm atmosplien 
for about thirty or forty minutes, until the dough has risen aomd* 
what, when they are put in the oven. The modified process for 
making the bread is as follows : — 

The doug^ after it has been mixed and kneaded in the nsnal waj finr mskiiic 
bread, is kept in fermentation for about six hoors or more, until it has reanhiw 
the acetous state, and become unfit for use in the ordinaiy nroeess, when Jhan 
is added to it one-fifth of its weight of dry fireah flour, ana without any addt 
tional water it is mixed and broken rapidly and very thoroughbjr throu^ rcriDeri^ 
cut and pierced in a cutting machine, or br other means, and after a aa^^ ftr> 
mentation in an unooyered state exposed creelr to the air, say for thirty to finrij 
minutes, aooording to the temi>erature of the room, to raise it, bi^ed in a 
quick oven, which should be yentilated by an open door or other meaaa of ad« 
mitting and discharging the air fireely. La makmg the dough, about niiietj-AfO 
pounds of water to two nundred pounds of flour are used, and firom this weudit 
there result usually two hundred and eighty>two pounds of baked bread. Ths 
indention ia applicable in making bread from any kind of flour of whioh bread 
may be made, and is said to procrace the same beneficial result in the use of all 
kinds. 

The inyentors do not confine themselyes to the precise details abore described^ 
as such may be yaried or modified without departing firom the prinoiide of ae- 
tion thereof; but they daim as new the process of aSowing the dougn to fer- 
ment till it passes into the acetous state, then reriying it by workmg and break 
ing it into fresh dry unfermented flour, afterwards cutting and pieroing it, lad 
laising it while exposed freely to the air, and baking in an open or trSeij tmi* 
tilated oven. 

The mixing cyUndor in use at Mr. Miller's is sufficiently large to take half a 
sack of flour at a time. The whole of the machinery is driyen by a small steam- 
engine of 2-hor8e power. 

The machinery and process generally are American inyentions, and form the 
subject of patents in tnat country as well as in this. — Journal qf tte SoeUfy qf 
ArU. ..^.^.. 

KEW MOBB OF KAKING BREAD. 

Db. Odlinq lias described to t\iQ 'Ein.^iiii;! KsesKxaaJossii hia new 
Srea,d- making process, by wbicli tJbfi cai\iamB wsA Va -^-v^^^qj^^^bp 
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dependently of, and superadded to, flour, which consequently under- 
goes no modification whatever. GHie cubonio acid gas is stored in 
an ordinary gas-holder, and is pumped therefrom into a cylindrical 
TBiwl of water, whereby the water becomes charged with gas. This 
soda-water is mixed under pressure with the flour, and the resulting 
dough bbooodes yesicular on removing the pressure. It is then 
divided into loaves and baked. This process is so rapid that in an 
bonr and a half from the first wetting of tiie flour, a sack of flour is 
made into two-pound loaves. The advantages of this new mode are 
— its cleanliness, from tiie beginning to the end of the operation^ 
nother the flour nor the water is touched by the human feet ; it 
oimduces to the health of the work-people ; it is a very rapid pro- 
oesB ; it is certain and uniform ; and it prevents any deterioration of 
the floor, to that by this process you can use flour which would re- 
quire alum in the ordinary process. 

MA0HIN1EBT FOB MAKING BOOTS AJSD SHOES. 

Mb. Abohibald Neilson, of Glasgow, has invented an improved 
appanius for making Boots and Shoes. The main portion of the 
a]^Mratiis used consists of a shoe sole, the upper face of which is 
mmed to a fine suifaoe corresponding to the sole and heel to be 
moulded. Thia sole fiKce is channelled all round the contour for 
leoeiTing a corresponding frame of metal hinged at one end to the 
sole plate, and in pieces, if convenient. This frame has upon its 
upper face an angle or ledge-piece for forming the seam at the juno- 
ticm of the sole with the upper of the boot or shoe, whilst its main 
inside edge &ee shapes the external contour of the sole edge. The 
workman takes the lasted boot, and having deposited solution or 
softened gutta-percha upon the £ace of the sole, he places the lasted 
''upper^' down upon it, and then shuts down the open moulding 
ftame. This at once moulds the sole, firmly attaches it to the edges 
of the lasted leather, and completes the operation. If required, we 
hesl portion may also have an open moulding-frame. 

PLANING ICAOHINE. 

Xhb Banff Saw-mill Company have in their premises a machine 
for planing and jointing wood, driven from the same shaft as the 
saws. The Planing Madbine is on the usual principles. It has a cast- 
iron frame about 3$ feet in height and 12 feet in length. Four feeding 
roDeis draw the deal into the machine endways ; and immediately 
slier it enters, it passes over three planing irons in succession, whicQ 
are set angubo-ly, about four inches apart, with their edges upwards. 
Tktb board is next caught by the irons which make the groove and 
feather on its edges. These are set in upright shafts, which revolve 
about iOOO times per minute. The next and concluding operation 
is the roller which revolves above the board, having two blades in it, 
which chip off whatever of the board is above the proper thickness. 
Thus prepared, deal after deal is thrown out — ^\a.TiftSL o\i Wift ^\\^, 
grooved and feathered, and all brought to olie\XIliioTIQL^i^lV^^&^^^^^^i — 
rmdj £ar layiag.-^Builder, No. 830. 
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SUBSTirnTB FOB BED LEAD. 

An invention, based on the discoveir and application of a certain 
earth or ochre, to which the name of Burgundy red has been given, 
has been patented for Messrs. Bouchard and Clavel, of Parisu This 
Bed Ochre is veiy rich in silica and alumina, and is found on the 
estate of La Gruerie, in the Commune of Fontenouille, Canton of 
Chamey, department of Yonne, France ; but as it is probable that 
ochre of the same or very similar quality may be found in other 
parts, the inventors wish to reserve to themselves the application of 
such earths or ochres in general to the preparation of the substitute 
for red lead. The composition of this ochre (Burgundy red) is :^ 
Silica, 50*00 parts; oxide of iron, 14'50 parts; alumina, 26*60 parts; 
carbonate of lime, 7 *60 parts ; sulphate and phosphate of lime, mag- 
nesia, loss, 1'30 parts ; = 100*00. A cement may be prepared witii 
this earth which may be used with considerable advantage as a sub- 
stitute for red lead in making the joints of boilers, water and gas- 
pipes, and other joints, by mixing the said earth with grease, oil, 
lime, and with fragments of unbumt earthenware, Roman cement, 
and chalk in about the following proportions : — Burgundy red, 66 
parts ; grease or oil, 15 parts ; lime, 11 parts ; unbumt earthenware^ 
chalk, or Roman cement, 8 ; — 100. This Burgundy red, or other 
analogous earth, may also be used very advantageously as a coating 
for preserving metal to prevent oxidation, by diluting it with volatile 
oH.— Builder, No. 830. 

TBADE HARKS. 

A PAPEB has been read to the Society of Arts, ** On Trade Marks,^' 
by Professor Leone Levi. The author points out the importance of 
the British manufacturer continuicg to maintain the high character 
he has gained in the markets of the world ; and for this purpose it is 
necessary not only that no deterioration should take place in tiie 
quality of the articles produced by him, but also that no idea should 
gain currency that such deterioration had taken place. The imita- 
tion of a tmde mark is illegal in this country, though there are cases 
in which the law has been evaded, some of which were mentioned. 
In some foreign countries, however, such palpable frauds take place^ 
owing to the imitation of many of our trade marks, that serioos 
loss, both of profit and character, is sustained by the British rnann- 
fskcturer. The country where this might almost be said to have be- 
come a system was Prussia ; and whilst our English courts of law 
give the fullest remedy to the German manufacturer against similar 
attempts here, there are at present no legal provisions in Prussia 
against this grievance. France has already entered into treaties 
with various other Powers to prevent such proceedings, and it is 
incumbent upon the Government of this country to use every en- 
deavour to remedy this serious evil. 

A NEW AERIAL SHIP. 

In a number of the Ntw Yorlc Times iox ^e^teaJaer^ 1859, we 
&2d described a new Air-SMp, nomftd. \3tL^ CU)j oj Nc« Twk, ia. 
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progress of construction by Mr. Lowe, a New Hampshire man, who 
has made thirty-six balloon ascents ; and in this i^ast machine he 
hopes to cross the Atlantic. The following are stated to be its 
dimensions: — Greatest diameter, 130 feet; transverse diameter, 104 
feet; height, from valve to boat, 350 feet; weight, with outfit, 3^ 
tons; lifting power (aggregate), 22 ^ tons; capacity of gas envelope, 
725,000 cubic feet. The City of New York, therefore, is nearly five 
times larger than the largest balloon ever before built. Its form is 
that of the usual perpendicular gas- receiver, with basket and life- 
boat attached. Mechanical power is to be applied ; a new arrange- 
ment of revolving fans has been devised ; and the material of which 
tiie envelope is composed is covered with a peculiar varnish, the in- 
Tention of Mr. Lowe. 

Six thousand yards of twilled cloth have been used in the con- 
struction of the envelope. Beduced to feet, the actual measurement 
of this material is 54,000 feet, or nearly 11 miles. Seventeen of 
Wheeler and Wilson's sewing machines were employed to connect 
the pieces, and the upper extremity of the envelope, intended to 
receive the gas-valve, is of triple thickness, strengthened with heavy 
brown linen, and sewed in triple seams ; the pressure being greatest 
at this point. 

The netting which surrounds the envelope is a stout cord, manu- 
factured from flax. Its aggregate strength is equal to a resistance of 
160 tons, each cord being capable of sustaining a weight of 400 lb. 
or 500 lb. 

The basket which is to be suspended immediately below the bal- 
loon is made of rattan, is 20 feet in circumference, and 4 feet deep. 
Its form is circular, and it is surrounded by canvas. This car will 
carry the aeronauts. It is warmed by a lime- stove, an invention of 
Mr. O. A. Gager, H feet high and 2 feet square. 

Dropping below tiie basket is a metallic lifeboat, in which is placed 
an Ericsson engine. Its particular purpose in the control of a pro- 
peller, rigged upon the principle of the screw, by which it is pro- 
posed to obtain a regulating power. The propeller is fixed in the 
bow of the lifeboat, projecting at an angle of about 45 degrees. 
From a wheel at the extremity 20 fans radiate. Each of these fans 
is 5 feet in length, widening gradually from the point of contact 
with the screw to the extremity, where the width of each is 1^ feet. 
Mr. Lowe claims that by the application of these mechanical con- 
trivances his air-ship can be readily raised or lowered, to seek dif- 
ferent currents of air ; that they will give him ample steerage way, 
and that they will prevent the rotary motion of the machine. In 
applying the principle of the fan, he does not claim any new dis- 
covery, but simply a practical development of the theory advanced 
hj other aeronauts, and partially reduced to practice by Charles 
Green, the celebrated English aeronaut. It is estimated that the 
raising and lowering power of the machinery will be equal to a 
weight of 3001b., the fans being so adjusted as to 3ijdm\\>ol n^t^ 
rapid motion upward or downward. As t\ie \oaa oi \.\ixefc ot iw« 
pounda only ia sufficient to enable a baHoon to "na^ t«^^SX"5» '^''^^ 
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AS the escape of a yeiy small portion of the gas suffices to reduea 
its altitade, Mr. Lowe regards this systematio r^;ulator as qista 
siifficieDt to enable him to control his movements and to keep aft 
any altitude he desires. It is his intention to ascend to a height of 
three or four miles at the start, but this altitude will not be per- 
manently sustained. 

The sanguine projector expected, according to the New Tbrt 
Timet* report, that he would certainly go, and, as certainly, would 
go into the ocean or deliver a copy of Monday's Times in Lon- 
don on the following Wednesday. He proposes to effect a l^nHing 
in England or France, and will take a course north of east. A 
due easterly course would land him in Spain, but to that coone 
he objects. He hopes to make the trip from this city to London m 
forty-eight hours, certainly in sixty-four hours. As the upper 
currents, setting due east, will not permit his return by the same 
route, he proposes to pack up the City of New Tori, and take the 
first steamer for home. 

The air-ship will carry weight. Its cubical contents of 725,000 
feet of gas suffice to lift a weight of 22^ tons. With outfit complete 
its own weight will be 3 4 tons. With this weight 19 tons of lifting 
power remain. The company is limited to eight or ten. In oaee A 
danger, great reliance is placed upon the life- boat. These an the 
most rational details from the New York TimeSy if we exoq>t the 
first line of the closing paragraph — *' The precise time for the ftnt 
iucendon has not been fixed," 

EXPLOBATION OF AUSTRALIA BT BALLOOKS. 

Mb. H. Goxwell, of Tottenham, designer and constructor of ihe 
balloons ordered in this country by Mr. G. Copping for use in 
Australia, gives the following account of the balloon expkMrationB m 
Australia ; — The balloons now at Melbourne were built simply for 
public amusement. The aeronauts, however, who went out, in ai^ 
Gordance with Mr.Coxwell's recommendation, were requested to make 
frequent meteorological observations, both in the higher region and 
lower currents, especially with a view of observing how far it il 
likdy a balloon would be influenced by inland and return breeaoL 
Mr. C. H. Brown, assisted by Mr. Dean, is now making ilie. 
required observations, and from the accounts already received than 
appear to be good grounds for believing that certain reliable cuirenti 
"mil facilitate the undertaking. As a matter of course, an expresilT^ 
built machine, of ample dimensions, will be requisite, together wiu 
every conceivable appliance, to afford a return journey by a ^Ua* 
metrically opposite wind to that embraced at the outset. 'Ae party 
will also be provided with an improved and gigantic fire-baUoon, ill 
a collapsed state, which can be inflated in the most desolate interior 
locality without gas, a reserve expedient, which in the event of 
injury or exhaustion to the parent machine will provide the Imeani 
for a second trip. Mr. Coxwell is also maturing a totally novel 
apparatus, to regulate the altitude of the exi^loring balloon, so ae to 
avoid the continual loss of gaa axid^^et t«kv)\\a3x^ ^xqi& «i!«naA 
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variatioiui in the atmosphere. This oontrivance will bring the 
aerial vehicle nnder a larger amount of mechanical control. The 
expedition will be provided with a photographic apparatus for 
obtaining a series of bird's-eye views, the correctness of which will 
be invaluable. Viewing calmly the danger likely to accompany 
such an attempt, I do not think it can fairly be pronounced greater 
than that which attends an arctic voyage, or any other which 
originates from a desire to attain useful knowledge by intrepidity 
and personal risk. — MechcaiM Magtveme, 

HATTEBSLXT'S new TTPB-OOMFOSINO ICAOHINB. 

This machine, the invention of Mr. Hattersley, of Manchester^ 
is thus described by Mr. Henry Bradbury, of Whitefriars : — 

Unlike previous attempts in the construction of machines for this 
nazpose, Mr. Hattersley' s is at once simple and compact, not 
fiabie to derangement, delicate, but strong, and not requiring that 

X should be cast with special grooves for the purpose. 
e machine consists of a horizontal table, divided into channels 
of sufficient width to allow the type to slide freely. At one end of 
tbflse channels is fixed a metal dide, against which, by a vulcanized 
indiarTabber cord, the type is constantly pressed, and held with 
■ufficient force to prevent the last one in each channel from falling 
through an aperture immediately under it. Under these apertures 
k fixed what is termed the Guide Plate, fitted with downward 
channels directly imder, and corresponding with, the apertures. 
These channels verge, for the delivery of the type, into one common 
month, which is immediately over the Stick Holder, in the shape of 
an incHned plane. A modified Composing Stick is adjusted to the 
Slick Holder, in which it is made to slide longitudinally. The 
machine is furnished with keys, arranged as near to the present 

r»m of compositors' cases as possible. Each key, marked with 
letter it represents, is connected with a piston or pusher, situated 
immediately above the face of the last type in the upper (horizontal) 
^baanels. The action of the key is to push the last type through 
the aperture leading into the Guide Plate, thus liberating the type, 
viwn its own gravity causes it to descend through the channels of 
the Gkiide Plate into the compositors' stick : as each type drops, it is 
goided into its place in the stick, which at the same time is 
mnhed longitudinally forward, thereby making a place for the next 
SoHCwnding type. A vulcanized india-rubber spring raises each 

Con into its original position as soon as pressure is taken off the 
. Tovrards the end of each line a bell gives a signal, enabling 
Uie operator to judge how many more types he may play into the 
stick before justifying out, as in the ordinary way, the stick being 
m a convenient position for such purpose. 

The channels of the horizont^ table are calculated to hold a 
•quantity of type equal to that contained in two pairs of ordinary 
cues. To avoid delay, arising from the channela V^^sorcsoxk.^ 
exfaanstedy the machine is proidded with extra b\i^^V} \a^<^, ^\as^ 
€811 be ebaunged in a few seconds. The aveTage b^^ «a 1^^ 
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ftttained by the youth who has been practinng^ upon the maohine, 
may be said to be 4000 letters per hour, from reprint oopy, in- 
cluding the justification. To bring it into operation would inyolre 
a systematic division of labour, as follows : — 

1. Distributing type by hand. 

2. Classing type/t.0., arranging letters of the same diaracter in rows, 

3. Charging tables with classed type. 

4. Composition. 

Distributing, classing, and charging the tables, are mere meoha* 
nical operations, and can be done as well by youths as by adults. 
Composition, from MS. or reprint, however, is an operation neoet- 
sarily of a higher kind, but still capable of being done equally ai 
well by the one as the other labour. 

The following statement, comparing the old with the new syBtem, 
is an example of what might be realized from the employmoit of 
machines. The calculation has been made simply with reference to 
the cost of the number of letters composed — and quite independent 
of all other extras to which all works more or less are subject^ in tho 
shape of making up, &c. 

The Extra or Advertisement sheet of the Times consists of 8 pagw 
of Buby type. The composition amounts to 1,029,888 letteos, or 
205 galleys, at 4s. 3d. each, or 43^. 12s. Whereas, by the new 
system the same number of galleys could be composed for 141. 14i. ; 
this multiplied daily, or 313 times, would yield a difference of 
9045^. 14s. in the year. 

Again, KniyMa Unglish Cyclopcedia consists of 488 sheets or 
7S04 pages, of Brevier type. The composition amounts to 83,770,000 
letters, or 83,770 at 6d., or 2094Z. 5s. Whereas by the new system 
the same number of thousands could be composed for 9302. ISfl., 
yielding a difference of 1163Z. 12s. 

These results have been based upon the employment of six 
machines, eighteen intelligent youths, at 15s. per week, and one 
machine superintendent at 21. 10s. The youths are qualified fiv 
either description of work — distributing, classing, chai^ng, or o<Hn- 
position — and are, therefore, able to relieve each other at the oom- 
posinc^- machine. It has been ascertained that, to sustain the speed 
of 4000 letters per hour, a youth, or adult, would require chaDgo 
about every three hours. 

The introduction of the one system for the other would be at ftit 
attended with a certain amount of inconvenience ; the two instance! 
given, however, show that, sooner or later, the type-compodnf 
machine will be adopted by necessity, and will have the safno 
relatively proportional advantage over hand-composition as tiw 
printing-machine has had over the hand-press.— -JbttrTial cf Ai 
Society of Arts. 

young's type- composing machine. 
Mr. J. H. Young has patented certain Improvements in Setting 
vp. Composing, and Distributing Types. These improvements in 
setting up types relate chiefiy to tbe com^^\n^Tnaj(^Ti«'^«teaitodlj 
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the inventor in 1840, in which an inclined plane is used for collect- 
ing the different types as they are required at one point ; bat they 
are also applicable to the machines in which moveable belts are used 
as a collecting medium. The inventor now claims : — 

1. The application of apparatus for obtaining a regnlated alternate morement 
tsnd stoppage to the stop-wheel. 2. The application of apparatus for obtaining 
a regnlated alternate movement and stoppage of the types upon the inclined 
plane, in order to insure their being properly taken off*. 3. Making the steps of 
the stop-wheel moveable. 4. The raisine of the types at the termination or the 
inclined plane of the same, and the reguLtted action of the pusher so that it maj 
not strike at an improper movement. 5. The application of electro-magnetism 
for repdatin|; the taking off the types of the inclined plane, and their delivery 
hito the receiver. 6. The application of a small auxiliary composing machine, 
which may be fixed to, or detached from, a larger or other composing machine. 
7. The partial covering of the channels down which the types slide on the inclined 
plane. 8. The application of a groove for small bodied type in the bed of the 
diaanel of the inclined plane used for a larger bodied type. 9. The application 
of a pusher through the aperture or apertures so constructed in the inclined 
plane to allow of superfluous types falling off the same. 10. The application of 
moveable blades to effect the distribution of types by means of their nicks as 
described. ^______ 

IMPROVED PRINTING-OFFICE. 

Mb. Henry Dawson, the architect of several important buildings 
for commercial purposes in New Cannon-street, and elsewhere in the 
eity of London, has erected for Mr. Clay, the very able printer, a 
laige Block of Buildings which extends from Bread-street- hill to 
Fye- Foot- lane. Throughout this new office, ventilation and sanitaiy 
precautions are kept in view ; the machinery and contrivances in 
the several floors are entitled to special notice ; and the entire esta- 
bliahment contrasts strangely with the bad construction and dilapi- 
dation so common in the old printing-offices of the metropolis. 

The external walls at Mr. Clay's new office (says the Builder)^ 
which are of brick, are faced with yellow malms, varied with rcKl 
brick in arches, courses, cornices &c., with stone siUs and weather- 
ings. The three fronts of the rear portion of buildings above the 
bMement story are constructed entirely of cast-iron, so as to obtain 
the maximum of light. The basement story is made partly fireproof 
for the reception of stereo-plates, &c. The steam-engine and boilers 
are on this story. Tlie floor of machine-room on the ground story is 
ooDBiructed with brick arches and iron girders. Pits are formed in 
thie floor under each machine, by counter arches and wrought-iron 
pities. The upper floors are constructed on cast-iron columns and 
wood girders. The roof is of iron and wood, and left open, with a 
laroe amount of skylight. The timbers of floors and roof are wrought, 
■tuned, and varnished. There is a steam lift passing through the 
several stories, which was supplied by Messrs. Hopkinson and Co. 
The building is heated by hot-water tcpparatus, supplied by Mr. J, 
E. Peill. 

surface- PRINTING. 

Mb. H. G. Collins has patented certain impTOvemftn\» \Ti ^^^ 
wodnction of Blocks or Surfaces to be used in Printing. "B.«t^ ^^ 
mwhtg, device, Ac., ia obtained on a block or Burf acft to "\iO -na^^Va. 
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printiiig, from a drawing, device, or matter on a litbographio stoiM- 
or other sui&ce, whether the same has been produMd thereon by 
hand, transferred, or otherwise, by subjecting the drawing, device, or 
matter on the lithographic stone or other surfitce to a series of pEO- 
oesses simihur to that in which a lithographic stone is inked when 
about to be printed from in the ordinary manner ; but the ink or 
composition used is to be mixed with suitable driers, so that each 
succeeding coating of the composition may quickly diy or set beforft 
the next coating is applied. By these means, the Unes and parte 
constituting the drawing, device, &c., on the stone, which would be 
inked and printed from if used in the ordinary manner, become more 
and more built up or raised, and when such raising has been suffi- 
ciently accomplished, a cast in wax or other suitable material is taken^ 
from which an electrotype is obtained, as is well understood. 

A Company has been formed for the purchase and working of tfaia 
patent. The specimens produced by the above process are bold and 
effective illustrations, and appear to be specially adapted for printing 
on pottery, &c. 

SUBFACR-TBlSnsa FBOM ENGRAVED PLATES. 

Mb. Heistbt Bbadbuby, of the eminent printing firm of Brad« 
bury and Evans — a gentleman whose beautiful system of " Natnn 
printing" has charmed us all — ^has introduced a new method of pzo- 
ducing Printing Surfaces from engraved plates. He describes it 
thus : — ^A composition is spread over an engraved plate in CMxIar to 
get a cast, and from such cast an electrotype plate is obtained. The 
composition consists of gutta percha and animal grease, or oil, or 
vegetable oil (by preference hard or olive oil is used). The gotta 
percha is combined with the grease or oil by means of heat. Hie 
composition is kneaded and washed in warm water, and then the 
water is completely pressed out. The composition is laid on a plated 
and heat is applied to the imder or back surface of the engraved 
plate, BO that by melting the composition the whole of the ensraved 
parts may be filled. The coating of composition thus appUed w, 
when dry or set, to be removed, and from it an electrotrjrpe plate i* 
to be produced, as is well understood, but in place, of resorting to tbo 
ordinary means of preparing the surface of the cast taken from tbo 
engraved plate, it is preferred to wash the surface of the compomtioD 
cast over with a solution of the nitrate, of silver, and then to suljeoi 
the same to the vapours or fumes produced from phoBphoros and 
caustic potash. 

UNIVEBSAL FBINTUrO-PBESS. 

M. SiLBEBMAN, pupil and assistant in physics to the late K* 
Savart, has patented a Press upon Pascal's law, which ii if 
follows : — 

" Whatever be the amonnt of presflore brought to bear upon anv pomt in a 

oonttdned Said mua (whether the flmd be a liqiiid, or steamu or gaaj, this pn^ 

mire is dhtribnted with perfect and entita eqioah^ tmcnut m lAKta <k the taamm 

Mad ooDaequeatilj with pedGBOt equality o^ec tSiV-eiiiU ol libaw nyM a^^ OMu x m m 
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wlikdi oontams the mass ;" so that if this veaael or a {wrtioii of it be pliable and 
elastic, it will communicate the same pressure which it receives to paper, doth, 
or any other similar substance, laid upon an un^elding engraved sur&ce. And 
ibe invention consists in printing by thus applying the pressure of a flidd to a 
jieldiiig BurfMse laid against an unyielding en^ved sunaoe ; and this whether 
the suratee printed be that of the vessel itself, which tims becomes the 
press,— or whether it be communicated to another interposed yielding surfiBce 
from the pliable and elastic side of the vessel, so as to print plane, curved, or 
angnlar sur&ces,—- or whether the material to be printed^ be paper, felt, textile 
jGiOTic, caoutchouc, leather, bladder, ceramic paste, or glass, ci^stal, or enamel 
•oftened by^ heat,— or whether it be used for the purpose of peripheric printing, 
as in the printing of terrestrial and celestial globes, ofvessels of glass andearthen- 
as a modification of the presses in use for other lands of printing. 



The followiog is one of the methods for the practical applicatioii 
of the principle : — 

A strong shallow basin of tough metal is required, with a triple stop-oodc at 
bottom, admittin|; at pleasure the sort of fluid intended to be used, whether it 
be atmospheric air, steam, or (when ereat pressure is required) water, with 
l^drauUc pressure. This basin is filled with water, and covered by a t^paa 
formed of a sheet, or of several sheets thick of caoutchouc firmly clasped at um 
edges in an iron frame. A moveable plate of iron, strengthened by stays, ia 
attoohed by strong hinges to one of the edges of the tympan firame. This plate, 
when shut down upon uie surface of the tympan, forms the unyielding portion of 
tiie press, and supports the engraved plate against the substance intended to be 
printed, which receives by means of the tympan the pressure produced upon the 
water at the bottom of the basin. 

In order to retain this plate firmly in its place upon the tympan, its edges, as 
wen as those of the basin, should be bevelled in sudi a manner as to look the 
lAde way round in a collar with a corresponding groove ; this collar opens and 
doaes upon the edges the whole way round by means of two hinees and vride> 
tilzeaded strong screws, or else by means of a cam or excentric tever lock. A 
very dmple contrivance compels regularity in the proceeding, and prevents acd- 
deiDta, by locking the stop-cock, and preventing the admission of pressure into 
fka bann, until after the plate shall have been shut down and firmly lodced upon 
tba tympan. 

Xhe engraved plate may either be permanently fastened upon the iron plate, or 
H may be run into its place in a groove, so as to admit of being easily removed 
wmd replaced after each impression, as in the case of copj^erplate printing. 

Wben it is intended to print paperhannngs or cloth with dies, an iron firama 
iartaad of the solid plate above described is attached to the hinges; a strong 
Iran axle passing tlirough gud^^eons on opposite sides of the fnune carries a 
pmtA fitting into the firame, and upon this panel the die is fixed. The panel thus 
Mfolving oonqpletefy^ on the axle at the same time that the firame is raised uptm 
ito binges to a vertical position, admits of the face of the die being alternately 
broagfat into contact with the tub, when it is charged vrith colour, and with tha 
- ' of the material intended to be printed. 



As to the pressure : — 1. The pressure being that of a fluid com- 
mmiicated tiirough a uniformly yielding surface, will be equal at 
€¥617 poiot. 2. Any amount of pressure can be easily obtained* 
8. The amount of pressure can be ascertained with precision, (for 
instance^ by Beurdon's metallic manometer,) and diminished or 
increased to the exact extent which may be required. 4. Perfectly 
plane surfaces are no longer the only surfaces capable of being 
printed. 5. Convex or concave surfaces can thus be printed. 

Afl to the B<Hrt of pressure to be used, — steam pressure may h^ 
ack^ted, or the pressure of expanded or condensed sir, \2afi\i'^^ixv(^^ 
prsM, the screw^ the cam, or the excentric or kneeYsverVx^. "^ 
ttaaiB if n^ed, the waste beat will wjurm the plalea Vn co^^^r^^s^^ 

12 
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printing, and will thus get rid of the charcoal dust^ so inj 
the health of the workmen. 

The expenditure of water or steam may be estimated by < 
ing the surface of the caoutchouc as the surface of a pistoo 
depression joined to that of the printed surface as the strol 
piston ; consequently, when the basin is one metre square, 
an expenditure of one litre of air or water for each miUimet 
depression of the surface. 

Water appears on the whole the most desirable agent, on 
of its non-compressibility and of the small quantity required 
to produce very considerable pressure, as also on account of 
expansibility, which prevents the possibility of an explosion, f 
breakage takes place the water simply runs out. In exp 
which were made with a pressure of from 20 to 30 atmc 
before perfecting the press, the vessel repeatedly burst, 
greater injury to those engaged than a few splashes. — Abridi 
the Civil Enffineer and Architects^ Journal, 

NEW rABRIOS. 

Mb. W. Wilkinson has devised the manufacture of cert 
textile and other combined Fabrics, and means of omamentin, 
and skins. These fabrics are made by uniting by india-rub) 
tion, or other adhesive substance, two pieces of cloth, or c 
silk, or two textile fabrics (ornamented on both sides, or x 
subsequently ornamented or not by embossing or oUierw 
with or without a central strengthening or foundation-piece, 
textile fabric. The inventor also forms a new combined f 
cementing a cut pile or other fabric to the back of leather, 1 
other skins, and making the solution used to unite the fabr; 
skin porous by forming holes therein, that the finished fabric 
porous. He forms elastic stockings and bandages by unitin 
nesses of cotton, silk, or other web by india-rubber solution 
with holes before being allowed to dry ; or he causes a piece < 
rubber doth pierced with numerous holes to adhere to webs of i 
fabric. The object is to produce elastic stockings and b 
porous throughout. The means of ornamenting fabrics, leat] 
skins consist in the application thereon by adhesive matters of 
and devices produced in similar materials, or in different mat 
those upon which the ornament is to be applied, and in the 
different colours. The ornament may be gi-ound flocks, or 
flowers produced in silk or cloth to imitate embroidery and otl 
— Mechanics* Magazine, 

PEINTINO SHAWLS. 

Mb. B. a, Bboohan has patented certain improvem 

apparatus for Printing Shawls and other articles. Here imp 

tables and colouring- tables are employed, one or more tabL 

£xed, and one or more moveable, libe moveable tables a 

supported upon a horizontal fr^m.^ ox -^Vai^^OTm which resi 

rollers carried at the extremiUes oi levers. ^tVLefteX^-^cx^ kc% ^ 
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ezoentrically upon centres, and have their opposite extremities con- 
nected by Imks to other levers, which are again connected by levers 
to the end or ends of a beam or beams. When this beam or these 
beams is or are caused to rock by a hand lever or otherwise, the 
several links and levers impart an upward or downward motion to the 
platform or frame, and through it to the table, the motion being 
lendered smooth and easy by the rollers on which the platform imme- 
diately rests. The printing-blocks are supported upon wheels which 
run on rails, and are successively passed over the colouring- tables and 
the impression-tables, which are successively forced up to them by 
the parts before described. Provision is made for fixing the printing 
surfaces before the shawl, &c., extended upon the impression-table 
is brought up against it, and also for adjusting the shawl, and bringing 
the desired portions of it successively beneath the same printing 
eurface. When the colouring-table is fixed, a colour roller is con- 
nected to it» and arranged so that it will turn when the printing 
surface moves over it in one direction, and remain at rest when that 
surface moves over it in the opposite direction. — Ibid, 

PREVENTION OF FORGERY. 

Mb. W. Herapath has patented an improvement in the manu^ao- 
tore and treatment of paper with the view to the Prevention of 
Forgery. This consists in treating paper with a solution of Fer- 
|!Ocyanide, a Ferridcyanide, or a sulphocyanide of potassium, sodium, 
or ammonium ; these salts with the alum used with size produce a 
tint which may be varied by the addition of small quantities of such 
metallic salts as will produce the required tint. The colour of com- 
BiDn ink written upon paper prepared as above will, upon being 
fiiposed to the action of acids of an electro-negative character, be 
eihanged from black to blue or red ; and with alkalies or electro- 
potitiveB to a brown red, and render the attempt to extract the ink 
liable. 

TO RECOVER DAMAGED LETTERS. 

Mr. Alfred Smee, of the Bank of England, thus describes a pro- 
mm which he has successfully adopted for restoring the writing of 
letters damaged by sea- water : — ^The letter should be lightly once 
lirushed over with diluted muriatic acid, and then brushed over with 
» saturated solution of yellow ferruginate of potash, when immediately 
the writing appears in Prussian blue. A piece of clean paper, folded 
ttp, was found in one of the cairns of which Captain M *Clintock 
spoke, on his recent return from the Arctic regions. Is it not un- 
lULcly that a piece of paper, unwritten upon, should have been folded 
up and deposited in such a cairn, where no written record was 
found ? May it not have really been written upon, but, owing to 
some peculiarity, either in the ink, or in the climate or locality, or in 
botii, the writing has become invisible ? It is to be hoped the relic 
was not thrown away, and that it will be submitted to some eminent 
chemist for his opinion or experiments for the iqb\ai^M\Q)Xi cfl *Cs^& 
possible record, 



134 TSAB-BOOX Of ?AOTfl« 

BABOLAT'S PATBitT DTDBLIBLB 7APSB. 

Thb facility with which ordinaTj written dianoten can be ei* 
pimged from paper by chemical bleaching liquids, acids, and alkatiffi^ 
has led to the adoption, by bankers, for their cheques and drafts, of 
papers which present an obstacle to the fraudulent alterations of the 
amount or intent of these documents. Several instances of this da* 
scription of forgery have occurred ; and in the spring of 1859 a 
cheque was paid at a branch of the Bank of England, in which both 
the amount had been altered and the crossing extracted by chemiotl 
means. 

In 1822 William JRobson patented a method of securing banken^ 
cheques by printing upon their surface vegetable colours equal^ 
fugitive with common writing-ink. This method and its extension 
to the tinting of writing-papers in the pulp has been generally 
adopted by bankers. Those papers which exhibit the perfeetioa 
of Bobeon's principles are limited in practice almost exdusively to 
certain tints obtained from logwood. 

Objections have been raised to this principle of securing cheqiit 
papers on the ground that after the requisite amount of writing has 
been discbarg^ from the paper, it is possible to re-tint the portion 
of the paper which has been bleached simultaneously with the writing. 
Efforts have been made to render writing-ink practical indetw 
on sounder chemical principles. 

Mr. William Stone's patent (1851) was a step in this direciioiit 
And though fully carried out into practice, and possessing wnat 
points of merit, it failed to give the complete security desired. 

In June, 1859, Mr. Eobert Barclay, of Bucklersbury, patented a 
process of manufacturing a White Writing-paper, on which wriUi ig' 
ink is stated to be unalterable for fraudulent purposes by aBT 
existing chemical process. 

It has been examined by Professor Brande, of the Mint ; Br. 
Miller, of King's College ; and Mr. Warrington, of Apothecarisi^ 
Hall ; who have failed in devising any process by which the securily 
of this paper can be evaded. 

Any attempt to discharge the writing produces a permanent dfl 
or stain in the substance of the paper, which neither chemical nor 
artistic skill will remove, thus necessitating the destruction of ill* 
document. Writing placed upon this paper strengthens in intensitf 
when exposed to damp, sea-air, water, or other influences, whiflfe^ 
under ordinary circumstances, cause writing-ink 'to fade and beooiiM 
illegible. 
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t>K THX CONSEBVATION OF FOBOE. BT FBOFESSOB FABADIT. 

Thb volume of ExperiTnentcd Besewrehu v» Chemistry and Physies, 
(Vol. iii.) which Dr. Faraday has lately published, contains the fol- 
iswing original article on the Conservation of Force : — 

'* During the year that has passed since the publication of certain 
Tiews regarding gravitation, &c., I have come to the knowledge of 
various observations upon them, some adverse, others favourable: 
these have given me no reason to change my own mode of viewing 
the subject ; but some of them make me think that I have not 
fltfhted the matter with sufficient precision. The word 'force' it 
miderstood by many to mean simply * the tendency of a body to 
pass from one place to another,' which is equivalent, I suppose, to 
the phrase * mechanical force ;' those who so restrain its meaning 
must have found my argument very obscure. What I mean by the 
word ' force,' is the cauae of a physical action ; the source or sources 
of all possible changes amongst the particles or materials' of the 
uiiverse. 

*' It seems to me that the idea of the conservation of force is 
absolutely independent of any notion we may form of the nature of 
lorce or its varieties, and is as sure and may be as firmly held in 
the mind, as if we, instead of being very ignorant, understood 
perfectly every point about the cause of force and the varied effects 
H can produce. There may be perfectly distinct and separate causes 
•of what are called chemical actions, or electrical actions, or gravi- 
tating actions^ constituting so many forces ; but if the ' conservation 
of force' is a good and true principle, each of these forces must be 
■subject to it : none can vary in its absolute amount ; each mUst be 
definite at all times, whether for a particle, or for all the particles in 
the universe ; and the sum also of the three forces must be equally 
unchangeable. Or, there may be but one cause for these three sets 
<d actions, and in place of three forces we may really have but one^ 
convertible in its manifestations ; then the proportions between one 
set of actions and another, as the chemical and the electrical, may 
become very variable, so as to be utterly inconsistent with the idea 
* of the conservation of two separate forces (the electrical and the 
chemical), but perfectly consistent with the conservation of a foroe^ 
being the common cause of the two or more sets of action. 

*' It is perfectly true that we cannot always trace a force by its 
actions, though we admit its conservation. Oxygen and hydrogen 
may remain mixed for years without showing any signs of chemical 
activity ; they may be made at any given instant to exhibit active 
results, and then assume a new state, in which again they appear as 
passive bodies. Now, though we cannot clearly explain what the 
chemical force is doing, that is to say, what are its e;S«^\.'& ^Kmx^% 
the three periods before, at, and after the actVvci ooTs^m'd2C\Q>Tv, ^^ 
onJf hjr very vague assumption can approafih to «b ie«i\Aa ^iWise^'^^^"*^ 
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of its respective states, yet we do not suppose the creation of a new 
portion of force for the active moment of time, or the less believe 
that the forces belonging to the oxygen and hydrogen exist unchanged 
in their amount at all these periods, though varying in their results. 
A part may at the active moment be thrown off as mechanical force^ 
a part as radiant force, a part disposed of we know not how ; but 
believing, by the principle of conservation, that it is not increased or 
destroyed, our thoughts are directed to search oat what at all and 
every period it is doing, and how it is to be recognised and measured. 
A problem, founded on the physical truth of nature, M stated, and, 
being stated, is on the way to its solution. 

'* Those who admit the possibility of the common origin of all 
physical force, and also acknowledge the principle of conservation, 
apply that principle to the sum total of the force. Though the 
amount of mechanical force (using habitual language for convenience 
sake) may remain unchanged and definite in its character for a hmg 
time, yet when, as in the collision of two equal inelastic bodies, it 
appears to be lost, they find it in the form of heat ; and whether 
they admit that heat to be a continual mechanical action (as is moat 
probable), or assume some other idea as that of electricity, or action 
of a heat-fluid, still they hold to the principle of conservation by 
admitting that the sum of force, i.e., of the ' cause of action,' is the 
same whatever character the effects assume. With them the con* 
vertibility of heat, electricity, magnetism, chemical action and motkiD, 
is a familiar thought ; neither can I perceive any reason why they 
should be led to exclude, d priori, the cause of gravitation from 
association with the cause of these other phenomena respectively. 
All that they^re limited by in their varioas investigations, whatever 
directions they may take, is the necessity of making no assumption 
directly contradictory of the conservation of force applied to the sum 
of all the forces concerned, and to endeavour to discover the dif- 
ferent directions in which the various parts of the total force have 
been exerted. 

''Those who admit separate forces inter- unchangeable, have to 
show that each of these forces is separately subject to the principle 
of conservation. If gravitation be such a separate force, and yet iti 
power in the action of two particles be supposed to be diminished 
fourfold by doubling the distance, surely some new action, having 
true gravitation character, and that alone, ought to appear, for how 
else can the totality of the force remain unchanged ? To define the 
force * as a simple attractive force exerted between any two or aB 
the particles- of matter, with a strength varjring inversely as the 
square of the distance,' is not to answer the question ; nor does it 
indicate or even assume what are the other complementary resnlti 
which occur ; or allow the supposition that such are necessary : it is 
simply, as it a|>pears to me, to deny the conservation of force. 

'* As to th^ gravitating force, I do not presume to say that I 

have the least idea of what occurs in two particles when their power 

of mutually approaching each otihex \a chaxv^ed by their being placed 

st diSerent dfxstances ; but I bftvo tb b\xoi\^ QauNV:^an1i« \Sutw^gcsL A]ba 
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influence on my mind of the doctrine of conservation, that there is a 
change ; and that the phenomena resulting from the change will 
probably appear some day as the result of careful research. If it be 
said that * Hwere to consider too curiously to consider so,' then I 
must dissent : to refrain to consider would be to ignore the prin- 
ciple of the conservation of force, and to stop the inquiry which it 
suggests — whereas to admit the proper logical force of the principle 
in our hypotheses and considerations, and to permit its guidance 
in a cautious yet courageous course of investigation, may give us 
power to enlarge the generalities we already possess in respect of 
heat, motion, electricity, magnetism, &c., to associate gravity with 
them, and perhaps enable us to know whether the essential force of 
gravitation (and other attractions) is internal or external as respects 
tile attracted bodies. ^ 

'* Returning once more to the definition of the gravitating power 
as ' a simple attractive force exerted between any two 01* all the par- 
Hde$ or masses of maiter at every sensible distance, hut with a 
8TBEN6TH VARYING inversely as the square of the distance^* I ought 
perhaps to suppose there are many who accept this as a true and 
sufficient description of the force, and who therefore, in relation to 
it, deny the principle of conservation. If both are accepted, and are 
thought to be consistent with each other, it cannot be difficult to add 
words which shall make * varying strength* and * conservation* agree 
together. It cannot be said that the definition merely applies to the 
tweets of gravitation as far as we know them. So understood, it 
woiQd form no barrier to progress ; for that particles at diffennt 
distances are urged towards each other with a power varying in- 
versely as the square of the distance is a truth : but the definition 
has not that meaning ; and what I object to is the pretence of know- 
ledge which the definition sets up when it assumes to describe, not 
the partial effects of the forco> but the nature of the force as a 
whole." 

GROWTH OF A CRYSTAL. 

Mr. Nevil Story Maskslynb, in a paper read by him to the 
Boyal Institution, " On the Insight hitherto obtained into the Na- 
ture of the Crystal Molecule by the instrumentality of Light,** 
in conclusion, says : — 

In every case the growth of a crystal is an inexplicable thing, so 
long as we endeavour to trace its cause to powers residing in and 
confined to the molecules. A crystal, like a plant, is developed in » 
medium, and as the plant owes the special peculiarities of its indi- 
▼idual form, notwithstanding the seemingly perfect freedom of its 
ffrowth, to special circumstances in the soil, the air, I3ie weather 
during that growth ; and its general similarity to other plants of its 
kind, to the organic laws that control the conditions of its species ; 
so must the crystal be considered as the result of many co-operating 
influences, including those of the foreign constituents oi \Ja.^ Ts^nJCasst 
liquid, those of temperature and other pliyBical cond\\A.cma, «sA N"^ 
solving the pziDciple that the molecules, w\xet\ieT ^o«a 4e^«*«»-» 
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or those about to become so, a£fect or are afiEeoted by — and that to 
considerable distances — ^the whole of the formed and forming cryital 
matter. 

It would be as useless to expect to explain the growth of a 
crystal without some such view as this, as to endeayonr to account 
for the growth or outward form of a particular plant by the develop- 
ment of a single leaf. (See the entire paper, which has an ixnusu- 
ally large number of preliminary and other details, and occupies 
nearly twelve pages of the Proceedings of the Boyal Institution. 

BFEOIFIO OBAVITDES. 

A KEW method of ascertaining and verifying Specific GraTitiei 
has been laid before the Academy of Sciences of Paris, by M. A. 
Meyer, who says : — *^ The present methods employed for asoertiui' 
ing specific gravities are very exact, but complicated. In £M:t, the 
whole consists in facilitating the means of measuring exactly the 
volume of water displaced by any ^ven body of which the speeifie 
gravity is to be ascertained. The problem," he says, '* may he 
solved in the following manner : — ^After having filled a vessel with 
wattT, place therein the long leg of a syphon. When the water it 
quite at rest, plunge the body of which the spednc gravity is to 
be measured into the vessel. The water displaced will escape by this 
syphon, and being caught in a receiver, \nll represent exliustly ths 
volume of the body immersed." The arrangement is spoken of si 
peculiarly applicable to the measuring of minerals and other siib> 
stances which cannot be got into the hydrostatic balance. — Mt 
c\anici* Magaaine. 

DYNAMIOS OF OASES. 

A FAPEB has been read to the British Association, '' On the Dy- 
namical Theory of Gases/' by Professor G. Maxwell. The pheno- 
mena of the expansion of gases by heat, and their compression bf 
pressure, have been explained by Joule, Glaussens, Herapath, &&» 
by the theory of their particles being in a state of rapid motion, the 
velocity depending on the temperature. These particles must not 
only slarike against the sides of the vessel, but against each other, 
and the calcvdation of their motions is therefore complicated. 19i0 
author has established the following results : — 1. The velocities cf 
the particles are not uniform, but vary so that they deviate firom 
the mean value by a law well known in the *' method of kilt 
squares." 2. Two different sets of particles will distribute thor 
velocities, so that their vires vivos will be equal ; and this leadi to 
the chemical law, that the equivalents of gases are proportional to 
their specific gravities. 3. From Professor Stokes's experiments on 
friction in air, it appears that the distance travelled by a partide 
between consecutive collisions is about 44/^0^ of an inch, the mem 
velocity being about 1505 feet per second ; and therefore each par* 
ticle makes 8,077>200,000 collisions per second. 4. The laws of the 
diffusion of gaaea, as established b^ tVi« Master of the Mint, u* 
deduced i^om this theory, and tbe a\>a(A.\x\A x«Aa qS. dcffiQsv!cnv>6BiKn(^ 
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an openii^ can be calculated. The author intends to apply his 
mathematical methods to the explanation on this hypothesii of the 
propagation of sound, and expects some light on the mysterious 
question of the absolute number of such particles in a given mass. 

TBAKSMISSIOir OF HSAT THBOUOH DIF7EBENT OASES. 

Pbofjeessob Ttndall has read to the Boyal Institution a paper on 
this inquiry, in which, after showing the different quantities of Heat 
transmitted through Different Gases, he adds : — 

Similar differences have also been established in the case of 
yapours. As representatives of this diverse action, the vapour of 
ether and of bisulphide of carbon may be taken. For equal volumes, 
the quantity of heat intercepted by the former is enormously greater 
than that intercepted by the latter. 

To test the influence of quality, the following experiment was 
devised. A powerful lime light was placed at one end of the tube^ 
and the rays from it, concentrated by a convex lens, were sent 
through the tube, having previously been caused to pass through a 
thin layer of pure water. The heat of the luminous beam excited a 
thermo-electric current in the pile at the end of the exhausted 
tabe ; and this current being neutralized by the current of the second 
pfle, coal-gas was admitted. This powerful gas, however, had no 
sensible effect upon the heat selected from the Ume light ; while the 
same quantity of heat, from an obscure source,* was strongly 
aflEected. 

The bearing of this experiment upon the action of planetary at- 
mosphere is obvious. The solar heat possesses, in a far higher degree 
than that of the lime light, the power of crossing an atmosphere ; 
but^ when the heat is absorbed by the planet, it is so changed 
in quality that the rays emanating from the planet cannot get with 
the same freedom back into space. Thus the atmosphere admits of 
Che entrance of the solar heat, but checks its exit ; and the result is 
a tendency to accumulate heat at the surface of the planet. 

In the admirable paper of M. Pouillet already referred to, this 
action is regarded as the cause of the lower atmospheric strata being 
warmer than the higher ones; and Mr. Hopkins has shown the 
possible influence of such atmospheres upon the life of a planet 
ntnated at a great distance from the sun. We have hitherto con- 
fined our attention to solar heat ; but were the sun abolished, and 
cUd stellar heat alone remain, it ia possible that an atmosphere which 
permits advance, and cuts off retreat, might eventually cause such 
in accumulation of small savings as to render a planet withdrawn 
entirely from the influence of the sun a warm dwelling-place. But 
nrhatever be the fate of the speculation, the experimental fact 
ibides — that gases absorb radiant heat of different qualities in dif- 
Terent degrees ; and the action of the atmosphere is merely a parti- 

* The ouantUy of heat is measured by the amount of the jj^alwaoxtieX^ ^s&ka- 
ion whi<^ itprodaaeg; it» power of passing through media laa^ >»^^***^^ ** 
Mt of qualify. 
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cular case of the inqairy in which the speaker was at preient 
engaged.* 

HAGNETIO ACTION OF THE SUN. 

Mb. Brayley has read at the London Institution a lecture " On 
the Majifnetic Action of the Sun, and its Connexion with the Spoti, 
the Earth's Magnetism and the Polar Lights." The principal objeot 
of this lecture was to give an illustrated outline of one great result 
of the discussion (by Major-General Sabine) of the observations 
made at the British Colonial Magnetic Observatories ; by which, as 
it has been said, we are *' landed in a system of cosmioal relationSi 
in which both the sun and the earth, and probably the whole plane- 
tary system, are implicated." In the opinion of tiie Joint Magnetie 
Committee of the British Association for the Advancement of 
Science and the Royal Society, expressed in their Beport just pub- 
lished by the latter body, that discussion has not merely brought into 
view, but fully established, the existence of a very extraordinaiy 
periodicity in the extent of fluctuation of all the magnetic elementi^ 
which connects them directly with the physical constitution of the 
sun, and with the periodical greater or less prevalence of spots oa 
its surface, — the maxima of the amount of fluctuation correspondrng 
with the maxima of the spots, and these again with those of Uie exh- 
bitions of the Aurora Borealis, which thus appears also to be sub- 
ject to the same law of periodicity. The discovery made by Genenl 
Sabine of a decennial period in all those magnetic influences at tbt 
surface of the globe, which, by their dependence on the hours of 
solar time, led him to recognise the sun as their primary cause- 
operating, however, in some other manner than by its heat— wtf 
explained by reference to the observations of Arago on the diunnl 
variation of the declination, which were purposely selected by tbs 
lecturer, as giving independent evidence on the subject, having ben 
made before the establishment of the British Magnetic Obeervatorisi^ 
and because that philosopher was evidently unaware of the existenss 
of the periodicity they demonstrate, in common with the later and 
different observations in which the decennial period was first raeo- 
gnised by Sabine. 

A general view was then taken of the phenomena of the Solar 
Spots, and of the analogy between them and the revolving storms of 
our own atmosphere first inferred by Sir John Herschel, and sinos 
remarkably confirmed, it was stated, by the observations of titf 
Bev. E. Dawes on the rotation of the spots about their own oenini^ 
and those of Mr. Carrington on the currents in which they appear io 
drift across the sim ; and the discovery of a decennial period h 
their amount and frequency by Schwabe of Dessau, in the obseita- 
tions which he has carried on for the third part of a centuiji 



* While correcting the proof of this abstract, I learned that Dr. Frani Ittd 

arzired at the conclusion that an absorption of 3*54 per cent, of the heat paflriaf 

through a, column of air 90 centimetres long takes place ; for coloured gases M 

Aids the abaorpUon greater ; but all co\onx\eA%c;Bae&'\ve«a'6Qan»& ^to^-so naikid 

divergence &om the atmosphere. — Poggendoi^flTt Ainwilea»-wsw. 
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described by reference to tables comparing the periods of the maxima 
and the minima of the spots with those of the magnetic fluctuations 
as made known by Sabine, which were thus shown to be, when 
complete, corresponding periods of ten years. The enormous activity 
in certain regions of the sun indicated by the magnitude of the 
spots, and the rapidity of their motions and changes, it was sug- 
gested, was adequate to any conceivable exertion of force upon the 
earth. In proceeding to the third subject of this law of periodicity, 
the Polar Lights, after a brief description of their chaiacteristic 
I^enomena, Mr. Brayley stated, that in his opinion the only sugges- 
tion of their cause, hitherto enunciated, in the nature of a vera causa, 
had been made by Professor Faraday, and had been amply verified 
by facts subsequently observed, — a statement now made for the 
first time. In the Bakerian Lecture, read before the Boyal Society 
in 1832, relating his discovery of terrestrial magneto-electric induc- 
tion, Mr. Faraday showed that effects similar to those he had ob- 
tained by instrumental means, but infinitely greater in force, might 
be produced by the action of the globe, as a magnet, upon its own 
mass, in consequence of its diurnal rotation ; and, in the sequel, he 
aaked whether the Aurora Borealis and Australis might not be the 
discharge of electricity, thus urged towards the poles, and endea- 
Touring to return, above the earth, to the equatorial regions ; citing, 
M in accordance with an affirmative reply, the effect of an aurora 
iqK>n the magnetic needle recorded by Mr. B. W. Fox. He did not 
pnraue the subject ; but the hypothesis has been abundantly verified, 
with respect to the production of terrestrial currents of electricity, in 
the manner inferred, by the earth's rotation, and the other natural 
motions of conductors cutting the magnetic curves, by facts which 
the electric telegraph, land and submarine, has disclosed, and some 
of which were recited ; while all the phenomena of the Polar Lights 
themselves, especially those which are susceptible of precise measure- 
ment and instrumental observation, conspire to verify Faituday's sug- 
gestion as to their immediate nature and cause. That they are truly 
electrical in their nature, an inference rendered so probable by their 
obvious phenomena, Mr. Brayley considered to be proved by their 
(electi'o-magnetic inductive) effects on the magnetic elements : nothing 
hitherto known having the power of producing such effects but mag- 
netism itself, and electricity, while no phenomena of the former are 
Inminous — there is no magnetic light ; and the absence of atmo- 
■pheric electricity during the display of the aurora, paradoxical as it 
may seem, is a necessary consequence, the electricity being absorbed, 
M it were, by its conversion into the correlate magnetism, or in 
other words, ceasing to be statically manifested while being dynami- 
cally exerted. 

Borne experimental illustrations of the electrical nature of the 
Polar Lights were then exhibited, in which the luminous disruptive 
discharge was taken in exhausted tubes, that is, in excessively rare 
media resembling in their attenuation the atmospheTQ \\i%^ ^^ ^^ 
elevations where the Aurora occurs ; one of the tubes, 'i^xe^gidxe^ V5 
li, Gaaaiot, abowing the stratified discharge ^origmaXi'j o\AAixifi>^^'9 
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Mr. Grove), recently citod by Humboldt in eTidmee tint the Ml 
spaces in the Aurora may be real, and not merely tha eiflfoot of ooi- 
trast The source of the electricity in these ezpeiimeiLtB being fhi 
apparatus termed the Kuhmkorff coil, the oloae aooardance betwMB 
them and the natural phenomenon was pointed oat^ in the fiust thrt 
the electricity was obtained by a process of magneto-electrie iadoD* 
tion, exactly analogous, on the small scale, to the natnzal proow 
to which, operating in the globe itself, Faraday has referred tfas 
electricity manifested in the Polar Lights. The actual inflnenoe cf 
the Aurora on the magnetic elements was exemplified by three jk^ 
tographs from the self- registering apparatus at the Kew Obeuivaiuiji 
on which the vertical, the horizontal, and the total-force magnsto- 
meters, respectively, had recorded the disturbancea produced in tfaa 
by the Aurora of 'December 3, 1858. The facts establishing tte 
participation of the Polar Lights in the great law of solar jmA' 
city which it had been the object of the lecturer thus genenUyto 
explain, were then briefly stated ; and the conclusion was dedwa^ 
that the relation of the periodicity to the eleotrioal causation of As 
Polar Lights, is simply this — that the magnetic action of the iM 
periodically affects the terrestrial magnetism, which, bong «■- 
verted into electricity by the earth's rotation and moving o» 
ductors, agreeably to the theory maintained, exhibits the periid 
in the polsLr discharges of that electricity. — Athenwum Mitpori. 



BOTATOSY MOTION Aim ASTSONOKICAL OBSERVATIONS AT 

A PAFEB has been read at the United Service Institution, by Ab 
Bev. Baden Powell, M.A., F.B.S., Savile Professor of Geonuifary» 
Oxford, on '' Kotatory Motion, and its application to obtain stahSiljf 
for Astronomical Observations at Sea." The object of the leetmt 
was to explain the principles on which, recentiy, plans have bea 
proposed and successfully tried, for obtaiining a stable platfimn ftr 
an artificial horizon, and a support for a telescope on board ifctt 
The principles of contrivances hitherto adopted were shown to w 
defective on mechanical grounds, as mere suspension generates pflB> 
dulum motion. The rotatory principle applied in the **toip d 
Terson and of Troughton, as the centre of gravity is below, invoHt 
the same defect, ^is defect is obviated by suspending a revotvisf 
desk in gymbals accurately balanced on its centre of gravity on tfai 
principle of the gyroscope. Such a machine has been constmofced 
and actually used by Professor C. P. Smith, on his voyage to TeB» 
riffe. It affords a support either for his artificial horizon (constmolad 
by means of a spirit level), and when on a larger scale for a tels- 
scope, which may be applied to the observation of the eclipse of 
Jupiter's satellites, so vaJuable for determining the longitude, but 
without it incapable of being observed. A working modd of tb» 
machine was exhibited. 

THE moon's motion. 

The Astronomer Boyal has communicated to the British Aao- 
ciation a paper, " On the present ^tsAe vh^'ELSi^at^ qI ^SbA^jwafraa^ 
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reepectiog the Acceleration of the Moon's Motion/' It had been 
known, from the time of Newton, that the motions of the moon are 
disturbed by the attraction of the sun, and that a great part of the 
effidct is of the following kind, viz., that when the moon is between the 
ran and the earth, the sun attracts the moon away from the earth ; and 
when the earth is between the sun and the moon, the sun attracts 
the earth away from the moon : and thus, in both cases, it tends to 
■eparate the earth and the moon, or diminishes the attraction of the 
moon to the earth. There are sometimes effects of the opposite 
bharacter ; but, on the whole, that just described is predominant. 
If this diminution were always the same in amount, the periodic 
time of the moon passing round the earth would always be the same. 
Bat it was foxmd in the last century, by Halley and Dunthome, that 
the periodic time is not always the same. In order to reconcile the 
eolipaes of the moon recorded by Ptolemy with modem observations 
of &e moon, it was necessary to suppose that in every successive 
oentory the moon movos a little quicker than in the preceding 
eentiiry, in a d^^e which is nearly represented by supposing that 
at each successive lunation the moon approaches nearer to the earth 
hj one inch. The principal cause of this was discovered by Laplace, 
^jrst, it had been shown by him and by others that the attractions 
of the other planets on the sun and on the earth do not alter the 
longer axis of the orbit which the earth describes round the sun, and 
do not alter the length of the year ; but they diminish slowly but 
continually through many thousands of years the degree of ellipticity 
of the earth's orbit. Now, when the earth is nearest to the sun, the 
deorement of attraction of the moon to the earth (mentioned above) 
H greatest ; and when the earth is furthest from the sun, that de- 
crement is least. It had been supposed that the fluctuations of 
magnitude exactly balance. But Laplace showed that they do not ^ 
he showed that the increased amount of decrement (when the earth 
is nearest the sun) overbalances the diminished amount (when the 
earth is furthest firom the sun) ; and, therefore, that the less excentrio 
is the earth's orbit, the less does the increased amount of decrement at 
one part overbalance the diminished amount at another part, and the 
less is the total amount of the sun's disturbing force. And, as the 
son's disturbing force diminishes the moon's attraction to the earth, 
that attraction is less and less impaired every century, or becomes 
praotically stronger : every century the moon is pulled into a rather 
ftptt.HHir orbit, and revolves in a rather shorter period. On oom- 
pntiiig the effect from this cause, it was found to agree well with 
the e&ot which Halley and Dunthome had found in observations. 

The Lunar Tables thus amended (and with other, but minor, 
Smprovements) were applied to the computation of other ancient 
eohpses which require far greater nicety than Ptolemy's lunar 
eclipses, namely, total eclipses of the sun. The most remarkable of 
these were the eclipse of Thales (which occurred at a battle), that at 
I«arissa or Nimrtid (which led to the capture of t\^\ ca\.'S[ Vs ^^ 
Persians from the Medea), and that of AgSit\iOo\e« (^v^tl ^ ^«^ ^ 
Mi/ TbejranMllofgreskt importanoe in. aettUng \iVi<d OokX^^^^^^^ 
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Dates were thus found for these several ecHpaei wluoh an mk 
satis&ctory. 

About this time Mr. Adams amiounced his disoovery, thAtafttt 
of the sun's disturbing force had been omitted by lis^laoe. ui 
sun pulls the moon in the direction in which she is goiog (k> ■■ to 
accelerate her) in some parts of her orbit, and in the opposite din» 
tion (so as to retard her) in other parts. Laplace and othen wtf- 
posed that these accelerations and retardations exactly lull— 
Mr. Adams gave reasons for supposing that they do not Kalffflisft, b 
this he was subsequently supported by M. Delaunay, a veiy eminat 
Prench mathematician, who, making his calculations in a difieMt 
way, arrived at the very same figures. But he is opposed by Bini 
Plana, by the Count de Pont^coulant, and by Professor ffiiiB^ 
who all maintain that Laplace's investigations are sensibly oonwL 
And in this state the controversy stands at present. It is to bi 
remarked, that observations can here give no assistance. Dm 
question is purely whether certain algebraical investigationi m 
right or wrong. And it shows that what is commonly aSkd 
" mathematical evidence" is not so certain as many persons imagine: 
and that it ultimately depends on moral evidence. The effect ■ 
Mr. Adams's alteration is to diminish Laplace's change of tfai 
periodic time by more than one-third part. The compntatioM flf 
the ancient eclipses are very sensibly ajSected by this. At pui t 
we can hardly say how much they are affected ; possibly those of 
Larissa and Agathocles would not be very much disturbed ; bntifc 
seems possible that the computed eclipse of Thales might be throm 
so near to sunset as to be inapplicable to elucidation of the histariB 
account. This is the most perplexing eclipse, because it does not 
appear that any other eclipse can possibly apply to the same hiitoiy. 
The interest of this subject, it thus appears, is not confined to 
technical astronomy, but extends to other matters of very wide 
range. And the general question of the theory of the moon's aooe- 
leration may properly be indicated as the most important of tfae 
subjects of scientific controversy at the present time. 

AQUEOUS VAPOUB OF THB ATMOSFHEBE. 

Ajdhibal Fitzboy has read to the British Association a "psuptBCf n 
which, in order to show why this subject was of urgent importanoe^ 
the author gave a brief description of the origin, nature, and objeeti 
of the Meteorological Department of the Board of Trade, which WM 
instituted to collect and publish meteorological observations made it 
sea ; and explained that he now required the opinions of oompetont 
authorities as to the best method of publishing a great accumulatioB 
of valuable observations. Beferring especially to the division cl 
opinions of some scientific men on the question of Aqueous Vapour, 
and the reduction of barometrical observations, the Admiral quoted 
passages from the reports of Colonel James and Professor Flatten, 
printed in the third number of Meteorological Papers, published 
by the Board of Ti-ade in 1858. Admiral Fitzroy then submitted 
to the Freudent of the Section that \l ^o\:\^ \^ ^vusaX^ v^ ^ibe^ 
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■ome authoritative opinions on the subject in question, before he pro- 
ceeded to other meteorological perplexities which he had in reserve 
for another occasion. 

The Astronomer Royal expressed his full sense of the importance 
of this paiiiicular question and of the extreme difficulty of dealing 
irith meteorology, not only because of its extent and complication, 
hut because of the want of sufficient facts on which to base sound 
theory. He approved of Admiral Fitzroy's views generally, but 
adopted a more rigid adherence to the results of Dalton's and 
Begnault*s experiments, which showed that one gas is a vacuum to 
another. The Astronomer Boyal hoped that Admiral Fitzroy would 
publish the results (to which reference had been made), in a reduced 
•tate, and would show the originals, as well as the elements of re- 
duction likewise. 

INTEN8IFICATT0N OF SOUND ; THE PHONOSCOPE AND HYDROPHONE. 

Db. Scott Alison has read to the Boyal Society a paper, **0n 
liia Intensification of Sound through Solid Bodies by the interposi- 
tion of Water between them and tlie distal extremities of Hearing- 
Tubes." The author gives an account of various experiments which 
lie has recently made on sounds proceeding through solid bodies. 
He has found that sounds which are faint, when heard by a hearing- 
tube applied directly to solid sounding bodies, become augmented 
whesi water is interposed between these bodies and the distal ex- 
tremity of the hearing-tube. He has been able, by the employment 
of water, to hear the sound of a solid body, such as a table, which, 
-without this medium, has been inaudible. Experiments have been 
made upon water in various amounts and in different conditions. 
Thus a very thin layer, a mere ring round the edge of the hearing- 
tube, masses of water in larger or smaller vessels, and a bag of water, 
have been employed. The results have been the same as regards 
augmentation. The degree of augmentation was greatest when the 
hearing-tube was immersed freely in water. In experimenting upon 
water in vessels, it was found necessary to close the extremity of the 
tube to be immersed, by tying over it a piece of bladder or thin 
india-rubber ; for the entrance of water into the interior interfered 
greatly with the augmentation. 

The effect of water in snementing sonnd is materially reduced if even a snjiall 
smonnt of solid material be interposed between the water employed and the 
BKratIk of the hearing-tube. A piece of wood, not much thicker than a paper- 
eaiter, materiaUv interferes with the augmenting power of water. The auomen- 
totion of sound thus obtained by water seems to be due to the complete fitting 
of the Hquid on the solid body, and also round the mouth of the hearing-tube, 
irheireby the column of air is thoroughly enclosed ; also to the less impediment 
to the vibrations of the instrument when held in contact with water, than whoi 
held in contact with a solid body, the water yielding in a greater degree than a 
solid. 

The mode of judging of the augmentation was twofold : Ist, one seBsation 
was oompured with another perceived bv the same ear, the one sensation fol- 
lowing immediately upKin the other ; 2ncr, the differentiu atet\io^\iQXi« Nt«& «<ccl> 
ployed, by which two impressions are simultaneously made uooTi>^e \.^o ««c^ \ 
m which ease, if one impression be materially greater thttDLtiie o'Oiieit««ov>>'(^^^ 
pere^ed m thtA ear oidj on which the greater impTeasvou \a Txi«dLQ. ^o ^A>' 
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tain the advftntaga of the differential atethophone, or ** Phonoeoope," as it mig^ 
here perhaps be more correctly designatea, when aonndaat some diatanceirom 
the ear were beine examined, its length was increased by the addition of hng 
tubes of india-rubber. 

Experiments were made upon other liquids besides water, such as mercury 
and ether. 

Other materials besides liquids were found to afford a similar intoisificafckm 
of sound from solid bodies, such as lamina of cutta percha, or of india-rubber, 
and sheets of writing paper, but the amount of augmentation was less. 

The hearing-tubes employed were various. Many of the experiments wen 

Serformed with the author's ordinary differential stethophone, an instmnMnfe 
escribed in the FhilosophicaZ Magnzinefat November, 1858. India-rubber tubes 
fitted with ivory ear-knobs, and with wooden or glass cups (the size dTthe cup or 
object-extremify of ordinary stethoscopes), andnaving an ear-extremity topMB 
into the meatus, and brass tubes, were also in turn employed. Tubes olosed at 
their distal extremity with solid material, such as glass, did not answer so wcHsb 
those closed with membraue. 

The water-bag increases the impression conveyed to the ear by the woodM 
stethoscope, if it be placed between the flat ear-piece and the external ear. It 
may be employed alone to reinforce sound. The name of Sjidrophoiu has bees 
given to it. 

A postscript is added, in which the author records an experiment made on ibs 
bank of the Serpentine river. A sound produced upon the land was heard at • 
point in the water when it could not oe heard at an equal distance on the 
ground, if tiie two limbs of the differential stetliophone were employed simsk 
taneously. 

GPfae sensation upon the ear, connected, by means of a hollow tabs, witt 
water in sonorous undulations, was found to be much greater than that i^OB 
the ear connected with the same water by means of a solid rod. "Wlien bolk 
tube and solid rod were employed simultaneously, sound was heard in that tar 
only supplied with the tube. ^__^^_ 

THE FHONAUTOOBAFH. 

Thxbe has been exhibited to the British Association an inBtro* 
ment with the above name, for registering Simple and Compound 
Sounds, by the Abb^ Moigno. The Phonautograph consists of a large 
chamber or drum, of a spheroidal form, with a diaphragm or dram- 
head at one end, which, by a system of levers, works the pen which 
records the sounds which the form of the chamber causes it to oon* 
centrate on the tympanum. The Abbd exhibited a drawing wbieh 
explained the construction of the instrument, and then exhibited 
drawings showing the actual markings of the pen over a sheet cf 
paper carried past it by clockwork, 1st, when tuning-foi^ Bonndinff 
various notes were vibrated in presence of the instrument ; 2jiA, 
when several notes were sounded on a diapason pipe ; and, 3rd, when 
a person spoke before it. In the first two cases the recording pen 
drew such regular curves, that the number of vibrations oorreBpond- 
ing to the note as seconds could be counted, and, as the Astnmoioer 
Boyal observed, they were obviously the curve of sines. In the cMe 
of the human voice the words spoken were written below the oorre* 
spending tracings of the pen ; and although these were T«rj 
irregular, yet a marked correspondence could be traced, especiallj 
where the words contained 9''s, ^'s, and other well-mailed low or 
guttural sounds. 

THEBMOaiETElO BTATIO^A O^ UO^T l&.IJLG[a 

PROFESSOR Tyndall liaBCQinm\m\oa.\»dL\A^«t^inL\N^k»m^^ 
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following paper, '* On the Establishment of Thermometric Stations 
on Mont Blanc:*' — 

I proposed to the Bo jal SocieW some months ago to establish a series of 
•taboos between the top and the Bottom of Mont BLgme, and to place suitable 
thermometers at each of them. The Council of the Society thou^t it right to 
place a sum of money at my disposal for the purchase of instruments and the 
payment of guides ; while I agreed to devote a portion of my vacation to the 
execution of the project. At Ghamouni I had a number of wooden piles pre- 
PjKred, each of them shod with iron, to facilitate the driving of it into the snow. 
xhe one intended for the summit was 12 feet lon^ and 3 inches square ; the 
•cilhen, eadi 10 feet long, were intended for five stations between the top of the 
niownt4u n and the bottom of the Glacier de Bossons. Each post was famished 
with a small cross-piece, to which a horizontal miniTnTiTn thermometer might be 
attached. Six-ana-twenty porters were i found necessary to carry all our 
apparatus to the Granos Mulets, whence fourteen of them were imme- 
dwbely sent back. The other twelve, with one exception, reached the sum- 
jnit, whence six of them were sent back. Six therefore remained. In addi- 
tion to these we had three guides, Auguste Bahnat being the principal one; 
these, with my friend Dr. Frankland and myself, made up eleven persons in 
all. Though the main object of the expedition was to plant the posts and 
Ifae the thermometers, I was very anxious to make some observations on tiie 
•diathermancy of the lower strata of the atmosphere. I therefore arranged 
a seriea of observations with the Abb^ VeuUet, of Chamouni ; he was to operate 
ait Chamouni, while I oberved at the summit. Our instruments were of the 
•ame kind ; and in this way wo hoped to determine the influence of the stratum 
of air interi^Bed between the top and bottom of the mountain upon the solar 
sadiatioo. Wishing to commence the observations at an early hour in the 
aKUiiing, I had a tent carried to the summit. It was ten feet in diameter, axid 
Into it the whole eleven of us were packed. The north wind blew rather fiercelT 
over the summit ; but we dropped down a few yards to leeward, and thus found 
ibelter. Throughout the night we did not suffer at all firom cold, Ihough the 
acyacent snow was 16^ Centigrade, or 27° Fahr. below the freezing point of 
water. We were all, however, indiroosed. I was, indeed, unwell when 1 quitted 
Chamouni ; but I folly expected to oe able to cast this off during the ascent, 
la this, however, I was unsuccessfiil; my indis{>osition augments during the 
ealire period of the ascent. The wind increased in foree towards morning ; uid 
Mm the fine snow was perfectly dry, it was driven upon us in clouds. Had no 
olher obstacle existed^ this alone would have been sufficient to render the obser- 
Tatioxis on solar radiation impossible. We were therefore obliged to limit our- 
atlves to the principal object of the expedition — ^the erection of the post for the 
^iMnnometers. It was sunk six feet m the snow, while the remaining six feet 
were exposed to the air. A minimum thermometer was screwed firmly on to 
the cross-piece of the pile ; a maximum thermometer was screwed on beneath 
this, and under this again a wet and dry bulb thermometer. Two minimum 
thmrmometers were also placed in the snow ; one at a depth of six, and the other 
at a depth of four feet below the surface ; these being intended to give us some 
faiformation as to the depth to which the winter cold penetrates. At each of 
^le other stations we placed a minimum thermometer in the ice or snow, and a 
laaximum and a minimum in the air. The stations were as follow : — 
CThe summit. Corridor, Grand Plateau, the glacier near the Grands Mulets, and 
two additional ones between the Grands Mmets and the end of the Glacier de 
Bossons. We took up some rockets, to see whether the ascensional power or 
tlie combustion was affected by the rarity of the air. During the night, how- 
ever, we were enveloped in a dense mist, which defeated our purpose. One 
socket, however, was sent up, which appeared to penetrate the mist, and rising 
nrobably above it, its sparks were seen at Chamouni. Dr. Frankland was also 
Kind enough to undertake some experiments on combustion : six candles were 
ebosen at Chamouni, and carefully weighed. All of them were permitted to 
bum for one hour at the top ; and were again weighed when we returned to 
Chamouni. They were afterwards permitted to bum an hour below. 'B«v^R^am% 
one candle, which gave a somewhat anomalous result, we {o\m.d, V> oox tsox^roA, 
that the qaaaitity consumed at the top was, within the 11X011% oi ettox, ^« ««b^« 
MB tiu^ conBumed at the bottom. Thus result surprised xa sSl V^^ -sxioxq^vdaA'- 

K 2 
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much M the ligJU of the candles appeared to be mudi feebler «t the top than at 
the bottom of the mountain. The explosion of a pistol was sensiUj weaker at 
the top than at a low level. The shortness of the sound was remarlmble ; Imt it 
bore no resemblance to- the sound of a cracker, to which, in acoustio treatises, it 
is nsuallj compared. It resembled more the sound produced bj the exploaum 
of a cork from a champagne-botUe, but it was much louder. The aonrise firam 
the summit exceeded m magnificence anything that I had previously seen. The 
snows on one side of the mountain were of a pure light blue, being illuminated 
bjr the reflected light of the sky ; the summit and the sunward fkce of the moan- 
tain, on tne contrary, were red from the transmitted light, and the contrast of both 
was finer than I can describe. I may add, in conclusion, that the lowest tenqpe- 
rature at the summit of the Jardin during last winter was 21° Cent, below coo. 
We vainly endeavoured to find a thermometer which had been placed upon the 
summit of Mont Blanc last year. 

PHOSPHOBESCENCE AND FLUOBESCENOE. 

Pbofessoe Fabadat has read to the Boyal Institution a paper 
upon the great advance in the experimental part of this subjeot 
which has recently been made by E. Becquerel. Mr. Faradi^ 
having illustrated the effect of Phosphorescence, and the phenomena 
of Fluorescence, showed that many phosphori are highly fluoreioent. 
Thus, if one of them be exposed to the strong voltaic light, and 
then placed in the dark, it is seen to be brilliantly luminous, gradually 
sinking in brightness, and ultimately fading away altogether ; birt 
if it be held in the rays beyond the violet end of the spectrum, (the 
more luminous rays being, shut ofi^) it is again seen to be beaatIlb^7 
luminous, but that state disappears the instant it is removed from 
the ray. Now, this is fluorescence, the same body seeming to be both 
phosphorescent and fluorescent. Considering this matter, and all the 
circumstances regarding time, Becquerel was led to believe that 
these two luminous conditions differed essentially only in the tmi 
during which the state excited by the exposure to light continues ; 
that a body being really phosphorescent, but whose state faUs in* 
stantly, is fluorescent, giving out its light while the exciting lay 
continues to fall on it, and during that time only ; and that a phoe* 
phorescent is only a more sluggish body which continues to shine 
after the exciting ray is withdrawn. To investigate this point he 
invented the Phosphoroscopet an apparatus in which disc, or other 
surfaces illuminated by the sun or an electric lamp, may, by n- 
volution, be rapidly placed before the eye in a dark chamber, and 
so regarded in the shortest possible space of time after their illumina' 
tion. By such an apparatus, Becquerel has shown that all the 
fluorescent bodies are really phosphorescent ; but that the emisaioD 
of light endures only for a short time. 

Professor Faraday then made an extensive series of experimental 
illustrations upon the foregoing points, employing fine specimena of 
phosphori, for which ho was indebted to Mr, Becquerel himaelt 
The phosphoroscope employed consisted of a cylinder of wood, one 
inch in diameter and seven inches long, placed in the angle of a black 
box with the electric lamp inside, so that three- fourths of the cylinder 
were exterDal, and in the dark chamber where the audience sat, and 
one- fourth was within the box, and m t\ifi iviiV -^^rer of the voltaie 
light. By proper mechanical axTan^emefoXa V^ c^\\T^«t ^w^&\a I 
'evolved, and the part wbich "was aX. ov.a \xv^\»»\. VvVJcwsv, xt^^ 
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Inflight to the outside, and observed by the audience. Ab the 
cylinder could be made to revolve 300 times in a second, and as the 
twentieth part of a revolution was enough to bring a sufficient portion 
of the cylinder to the outside, it is evident that a phosphorescent 
effect which would hist only the 1 -8000th or even the l-6000th of a 
second might be made apparent. All escape of light between the 
moving cylinder and the box was prevented by the use of properly 
attached black velvet. 

The cylinder was first supplied with a sarface of Becqnerel's phosphori. The 
effect here was, that when by rotation the part illuminated was brought outside 
the box it was found phosphorescent. If the cylinder continued to rotate it 
appeared e(][ually luminous all over, and when the rotation ceased, or the lamp 
was extinguished, the light gradually sank as the phosphorescence fell. Then a 
cylinder having a surface of quinine or «esculin was put into the apparatus. 
iVhilst the cylinder was still it was dark outude ; but when revolving with mo- 
derate velocity it became luminous outside, ceasing to be so the moment the 
revolution stopped. Here the fluorescence was evidently shown to occupy time; 
indeed, the full time of a revolution : and taking advantage of that, tne self- 
shining of the body was separated from its illumination within, and the floo- 
zeecence made to assume the character of phosphorescence. Another cylinder 
wae covered with crystals of nitrate of uranium, a hot saturated solution having 
been applied over it with a fine brush. The result was beautiful. A moderate 
decree of revolution brought no light out of the box ; but with increased motion 
it began to appear at the edge. As the rapidity became greater, the light spread 
over the cylinder, but it comd not be earned over the whole of its surface. It 
laraed as a band of light where the moving cylinder left the edge of the box, 
dindmBbin^ in intensity as it went on, and loolang like a bright flune, wrapping 
Krond half the cylinder. When the direction of revolution was reversed, this 
flame issued from the other side ; and when the motion of the cylinder was 
ito]qped, all the phenomena of fluorescence or phosphorescence disappeared at 
onoe. The wonderfully rapid manner in which the nitrate of uranium received 
Ike action of the light veithin the box, and threw off its pbosphorescenoe ont- 
■ide, was beautifully shown. 

The electric light, even when the discharge is in rarefied media, or as a feeble 
brush, emits a great abundance of those rays which produce the phenomena of 
'fluorescence ; but then if these rays have to pass through common glass they are 
ent off, being absorbed and destroyed even when they are not expended in pro- 
ducing fluorescence or phosphorescence. Arrangements can however be xnade 
in which the advantageous circumstances can be turned to good account with 
mch bodies as Becquerel's phosphori or uranium glass. K uiese be enclosed 
within glass tubes, having platinum wires at the extremities, and which are also 
exhausted of air and hermetically sealed, then the discharges of a Buhmkorff 
ocnl can be continually sent over the phosphori, and the effects both fluorescent 
and phosphorescent be beautifully shown. The first or immediate light of the 
bock' is often of one colour, whilst on the cessation of the discharge the second 
or deferred Ught is of another ; and many variations of the effects can be produced. 

In connexion with rarefied media it may be remarked, that some 
of the tubes by Geissler and others have been observed to have their 
rarefied aUnospheres phosphorescent, glowing with light for a mo- 
ment or two after the discharge through them was suspended. Since 
then Becquerel has observed that oxygen is rendered phosphorescent^ 
i,e., that it presents a persistent effect of light, when electric discharges 
are passed through it. Mr. Faraday has several times had occasion 
to observe that a flash of lightning, when seen as a linear discharge, 
left the luminous trace of its form on tbe clouds, enduring foT «. 
sensible time after the lightning was gone. He s^arvc^"^ -vefv^^^^c^ 
flfust in June, 2857, recording ifc in the P/tilosopMccil Magoiwve, *^^ 
referred it to tbe pboapboreacence of the cloud, "B-© ^i^a "cio ^wio^. 
t&3t that is tbe true expianation. 
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INFLUENOI or LIGHT OV THB OBOWTH AKD VUTBITIOir OT AVUCALB. 

Db. Gladstove, in a paper read by him to the Boyal Society, 
givesy as the result of his experiments on this subjecty under the heail 
of colour, "what he considers a new construction upon the &ct8 oh- 
seryed by Professor Forbes. He discovered that increased depth of 
sea corresponds with diminished light, and that both of these condi- 
tions again correspond with peculiar changes in colour, andultimatelj 
with loss of colour in the shells inhabiting these depths ; but there 
is no eyidence to show that these colouiiess shells haye developed 
any materials capable of manifesting colour after exposure to the in* 
fluence of light; whereas my own and other experiments show that 
the etiolated BtaXka and leaves of plants speedily manifest the charac- 
teristic colour of the chlorophyl if placed in the sun's rays. 

So far, therefore^ as our present knowledge on the subject justifies 
any conclusion, the varieties of colour and the absence of colour in 
the moUusks are physiologically separated from the phenomena of 
etiolation of plants, and may be placed in the same category as the 
varieties of colour and the absence of colour in the corollas of flowen^ 
which depend upon the development of materials having certain 
optical properties. 

The beautiful facts observed by Professor Forbes, instead of being 
regarded as the consequence of imperfect exposure to light, mus^ 
Dr. Gladstone thinks, take rank with the phenomena of oolourafioa 
observed throughout the animal kingdom^ such as the peculiar 
markings of reptiles, birds, and wild animals, according to their dif- 
ferent habitats and modes of life ; the colours of the upper and lower 
surfaces of fish, and the like ; which cannot be shown to depend upon 
the exposure or non-exposure to light with which they frequently, 
but not always, coincide. These facts appear only to form a part <it 
the vast and perfect plan of creation, in which everything that existi- 
is suited in every particular to the conditions of its existence ; thus, 
those mollusks which are designed to inhabit depths scarcely per- 
meable to light, can have no need, and hence have no provision, for 
elements, to the manifestation of which light is an essential condition. 

OOLOUB-BLINDNESS. 

Pbofessob G. Wilson, M.D., has conmiunicated to the British 
Society some statistics on this term. Colour-blindness is applied not 
to a disease of vision, but rather a remarkable type of vision. Dr. 
Wilson went on to give an explanation of the nature of this visual 
peculiarity, illustrating his remarks by laughable instances. * * Colour- 
blind people," he said, ''don't see the red in pink — they think 
it is white ; and if we darken red with black, they stop seeing any 
red in it, and call it black before we do." This peculiarity, however, 
shows itself chiefly — ^first, in the confounding of red and green, — 
secondly, in matching or confounding dark red and brown, — thirdly* 
in confounding red and black, — and, lastly, in confounding different 
sbsdes of the same colour. As examples of this peculiarity, the Pro- 
fessor mentioned the case of an \ip\voAa\«;T«T, \w fldinburgh, who 
covered a co&n with scarlet clotb ; and oi «i ^eoJiXeiaaaa.'^'Vtfi «s^^v 
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lady with a red yelvet bonnet for whom ahe was in mourning. TiiA 
eanieBt case of colour-blindness on reoord was mentioned in an old 
number of the PhilosopfUcal Trarutictioni. A wedding was about 
to take place^ and the &ther of the bride was about to send th« 
bridegroom home for coming in a black dress. The bride remon- 
strated with her father, and assured him that it was not a black 
dress, but what she thought a genteel colour— daret. As regards 
red and green, colour-blindness in this respect is genenJly discoyered 
with flowers. Dalton discovered his colour-blmdness by hearing 
jorties call a geranium red, which he had thought hghi blue. 
Dugaid Stewart could not tell a cherry from its leaves— except by 
the form. \ 

THE KALEIDOSOOFIO COLOUB-TOP. 

The Kaleidoscopic Colour-Top, invented by Mr. John Gi)rhamy 
is one of those ingenious instruments which combine with entertainr 
ment the means of sound instruction. It is calculated to produce 
good results as r^^ards the combination and contrast of colours, and 
will, we have no doubt, be largely purchased ; for, while it will 
amuse auid please the children, it will sdso gpratify and enlighten their 
elders, properly looked at. It is curious to notice that, though the 
several colours are by rapid rotation blended into a compound colour, 
yet each is restored in its individuality when seen through a perforated 
back plane^ placed at will about an inch above the combined oolouiBy 
which plane is made, by a simple and very ingenious contrivance, to 
iev(dve at a lower rate of speed. It is important to note that, while 
the results of the mixture of colours by the ordinary process and by 
rotation bear a striking resemblance, there is a curious exceptioii 
with respect to the formation of green. Yellow and blue, mixed in 
any proportions, will produce it^ but no yellow and blue rotated wiU 
fi»in a green of any sort. 

We can see in the kaleidoscopic colour-top a means of teaching 
many of the most interesting phenomena of colour, and we would 
auggest that one of the card discs should have the three primarf 
colours OTdy painted on it in the proper proportions, so as to show 
the formation of whitCf which occurs on rapid rotation. The top will 
onrve to elucidate the principles of contrast and the action of the 
complementary colours. A little girl standing by asks us, '* What 
is meant by complementary colours V* The three primary colours are 
yellow, red, and blue : what is wanting in a given colour to complete 
this triad is called its complementary. For example, the comple- 
mentary of red is yellow and blue (or green) ; the complementary of 
blue is red and yellow (or orange) ; the complementary of yeUow 
18 red and blue (or violet). If you look on a colour for a minute or 
so, and then direct the eye to a contiguous grey surface, the com- 
plementary becomes visible. Of course the combinations permitted 
by the top are infinite ; but, as a few examples of elegant efifects, we 
may notice the following : — Blue disc and yellow heart \ bW;^ ^cas^ 
yellow heart and multangular blue piece ; red di&<^, ^c^^tlV^axX* %^^ 
open ling of black; red <5sc, white multangle Mid\iWJte.fav^\ ^^ss^ 
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diBO and red heart ; yellow diao and bhie heart ; the partj-ooloiired 
discs alone; each combination having a perforated plane dropped 
down over it, while rotating. Some combinations are, however, very 
fine without the plane. — J^Uder, No. 845. 

CAUSE OF COLOUBS. 

Mb. J. Smith has exhibited to the British Association two little 
instruments, fitted to produce rapid whirling motion ; by placing ia 
these cards a pure white, so cut out as to give at several distjwww 
from the centre various proportions of the white parts remaining 
and placing the instrument on an intensely black ground (a piece d. 
black velvet), he succeeded in produciug vivid impressions on the 
eye of several colours, viz., bright reds, dusky reds and browing 
deep greens, light greens, yellows of various deg^rees of parity, 
orange violets, and other colours ; and asserted that, by apportUmiiv 
the spaces which alternately produced in rapid succession improi- 
sions of light and of darkness, he could at pleasure cause any ooloar 
he desired to be seen while the rapid motion was oontinued. 

DECOMPOSITION OF AKCIEKT GLASS. 

Sib Datid Brewbteb has read to the British Association a paper 
'* On the Decomposed Glass found at Nineveh and other Placet." 
Sir David described the general appearance of glass in an extrems 
state of decomposition, when the decomposed part was so rotten m 
to break easily between the fingers, a piece of undecomposed ffam 
being generaUy found in the middle of the plate. He then ex- 
plained how, in other specimens, the decomposition took plaoa 
around one, two, or more points, forming hemispherical cups, wUdi 
exhibit the black cross and the tints of polarized light. In i" 
tration of this decomposition, he showed to the meeting three 
mens, in one of which there was no colour, but which consiHted flC 
innumerable circular cavities with the black cross, these cavitiM 
giving it the appearance of ground-glass. In another specimen da 
film was specular and of great beauty, showing the complementaij 
colours by reflection of transmitted light. In a third variety tiis 
films were filled with circular cavities exhibiting the most beantifid 
colours, both in common and polarized light. Various other re- 
markable properties of these films were described by the author. 

ACHBOMATIO LENS. 

Mb. a. Glaxjdet has described to the British Association Ui 
"Changing Diaphragm for Double Achromatic Combination^" a 
contrivance intended to reduce or increase the aperture of a doohis 
achromatic lens without having to unscrew one of the lenses and 
without any slit on the tube. This is done by two rings revdviH 
on one another, like the top and bottom part of a snuff-box, aai 
each carrying a number of india-rubber stripes, the other end of 
which was fixed on the opposite ring, so that making the ring mC 
£xed in the tube to revolve by an exUtx^ -^mvon^ the incUa>nik- 
ber Btnpes were drawn intermixing oa^ Q^i)l;l<st^ui^SL«MSll^^tea 
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extending on the diameter of the tube, on which disposition the 
whidLd aperture was shut. Mr. Claudet exhibited also the very in- 
genioue pupil diaphragm, invented by Mr. Mauley, optician in 
Paris. ____^ 

FOCUS OF OBJEOT-OLABSES. 

Mb. a. Claudet has explained to the British Association his re- 
searohes on this question tending to show the relation between the 
distances and sizes of objects with the focal distances and sizes of 
their images, and to find the two points, one before the lens and the 
other behind, from which the distance of objects and the focal dis- 
tances must be measured, and from which all proportions are in an 
exact ratio, for it is found that measuring from the object-glass on 
both sides, double distance of object does not produce one-half of 
the focal distance, and vice vend. These two points are, first, the 
point before the lens which produces an image infinitely larger at 
infinite distance, and behind the lens the point which is the focus 
for an object at infinite distance, giving an image infinitely small ; it 
is obvious that these two points are on each side the zero of the scale 
of measure, and it remained to fix the position of another point be- 
fore the lens, which produces behind the lens an image as large as 
nature. The two spaces between these two points, one in front and 
the other behind the lens, are perfectly equal, and they are each the 
mat by which all distances of objects and aU focal distances are to 
be measured. Double the unit in firont will give a focus one-half of 
the unit behind the lens, and one- half of the unit in front will give 
a focal distance double of the unit behind the lens, and all the other 
dBstances in the same proportion, so that knowing either the distance 
in front of the lens, or the focal distance, the other distance can be 
Ibond without having to examine the focus on the ground-glass ; the 
only thing to do being to divide the scale called ** the unit of focal 
distances," in any number of parts corresponding in an inverted 
zatio with the progression of distances in front of the glass. The 
paper contained many other veiy important and new investigations 
on that interesting question of optics, into which we cannot enter 
in onr limited space. — Aihencewnij No. 1665. 

DOUBLE BEFBAOnON. 

Sib David Beewstee has exhibited to the British Association a 
number of beautiful double slips of glass, with small pieces of de- 
composed glass, which he had obtained from the Marquis Gampana 
m Home, interposed, which showed all the various tints of Newton's 
thin plates. Sir David then explained how, by the polarization in 
two different places of the transmitted light and the interference of 
those which were retarded by internal reflection at the surfaces of 
these veiy thin films, none of them the two-thousandth of an inch 
thick, the varied tints were produced. He also explained minutely 
their optical properties when examined by the polarisco^e. 

The Rev. Dr. Llojd could not agree with. Sit "DahVi^ ftT«rw«\.«c >QDaX» 
ihif waB a new species of double refraction, "but exipAaAaedL Vorw "S^ 
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was to be Tiewed as an instance of interforenoe of the two beams of 
light polarised in opposite planes. Professor Forbes drew the atten- 
tion of the Section to the similarity of the properties of these films 
to those he had many years exhibited to the Section, which he had 
obtained by heating plates of mica, and which he had used in his 
experiments on polarized heat. 

LAHDSOAPE IN GALCKDONT. 

Sib David £bewsteb has exhibited to the British Association a 
curioos Landscape enclosed in a specimen of Calcedony, belonging 
to a lady. Sir D. Brewster, who had examined the specimen, ascer- 
tained that the landscape was not between two plates sabseqiMiidl|f 
united, but was in the interior of a solid piece of caloedony. njo 
stated that calcedony was porous, and that the landscape was drawn 
by a solution of nitrate of silver, which entered the pores of tiis 
mineraL Sir David also stated that above thirty years ago he had 
examined a similar specimen, belonging to the late Mr. Gilbeii 
Innes, of Stow, who had paid a large price for it. Having no doubt 
that the figure of a cock which it contained was drawn by nitrate oC 
silver, introduced into the pores of the mineral, he induced the hit 
Mr. Somerville, a lapidary in Edinburgh, to make the experimflB^ 
and he succeeded in mtrodudng the figure of a dog into the interior 
of the mineral. * * The curious fact, however, displayed by the apao- 
men now exhibited to the Section is, that the landscape had entinlf 
disappeared after being kept four years in the dark. When I reoeifed 
the specimen yesterday from Miss Campbell, the landsci^ wn 
wholly obliterated ; but after the exposure of an hour this momiBl^ 
it re- appeared in the distinctest manner, as may be seen by lookiiiiS 
at it against a white ground/' It is of importance to remaik, that 
the figure of the cock in Mr. Innes's specimen, which was very Btmv 
in its tint, has never been seen either to disappear or to «^imiTiUli i 
its tints. .«..^_ 

ANALYSIS OF LIGHT. 

M. POBBO has submitted to the British Association a Porkable 
Apparatus for Analysing Light, invented by him. This instnuunt 
was a telescope, at the side of which the light to be analysed oonU 
be introduced by a slit, and being then reflected down, met a priiB 
of flint glass, with its remote side silvered, and pllu^ perpendioalai^ 
to the axis of the observing or telescopic part, the light then refleolM 
back is dispersed as if by a prism of double the refracting an^of 
the prism (^ the instrument, and the dispersion then measured hj% 
micrometer placed at the focus of the eye- piece. 

SUOOESTION FOB FOO-SIGNALS. 

SiB Daved Bbewsteb, in a note to Comptes JRendtu, Feb.8l| 

1859, says: — ''While I was investigating the polarization of tb» 

Atmosphere, I observed the remarkable &ct, that when objeeti 

situated far off in the open country m^ Tendered indistinct by tbs 

interposition of a light mist, a p^ot oi \\i€vc ^^vckS^DMSi tsssj ^ 
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restored by viewing them through a Nicol's prism, which extinguishes 
an the fight polarirod by the mist in a plane passing through the sun, 
the olneot, and the eye of the observer, llie objects thus rendered 
more distinct and visible were seen through that portion of the mist 
in which the polarization of the light reflected by them was at its 
maximum. This method of rendering visible objects rendered indis- 
tinct by fogs or mists may, it appears to me, receive important 
Implications in military and naval operations.** 

LUMIN0T7S IMFBESSIONS ON THE ETE« 

Pbofessob Swak, in 1849, described to the Royal Society of 
Idinburgh, a method of observation by which he had succeeded in 
measuring the brightness of visual impressions of short duration. 
This consisted in causing a disc with a sector of a known angle cut 
in it, to revolve with a known uniform velocity between the eye and 
a luminous object. At each revolution of the disc, a flash is seen* 
The time during which the light has acted on the eye is easily com- 
puted from the angle of the sector and velocity of the disc ; and the 
nri^tness of the flash is ascertained by photometric arrangements. 
By this method the brightness of impressions formed on the eye by 
B^t acting for short intervals of time varying from *1 to '001 of a 
■eoond was ascertained with results which have been described in 
the paper already referred to. 

It seemed desirable to extend the obsenrations to impressions formed on the 

- In intervals of time still shorter than *001 of a second ; and it may seem that 
ooold be acoomplished, either by diminishine the angle of tiie sector, or bj 
fawreasinK the diameter or velocity of rotation of the disc. There are obviously^ 
hcnrever, limits to the narrowness of the sector, and to the diameter of such 
^Sbob as can be used conveniently ; and the velocity with which the discs may be 
driven is also limited, for when the nnmber of revolations exceeds abont ten m a 
ssoo nd , the saocessive impressions, which it is proposed to observe separate^, 
become blended into a sin^ nearly imiform impression, owing to their jpersia- 
tenoe on the retina. The instrument now described to the Society is devised for 
the purpose of separating a nngle impression oat of the mnltitade of impres* 
moDS made b^ a rapidly revolving disc, so as to render it possible to observe the 
farightneas of isolated visual impressions formed by light acting on the eye for 
CKtremefy short intervals of time. 

The inatroment consists of a train of wheels 'and pinions by which a disc having 
a teotor cut in it is driven with great velocity. The numbers of teeth in the 
iriieels and pinions are so arranged that each wheel, as well as the disc, makes- 
tea revolutions for one revolution of the wheel hj which it is driven. Each of 
the two last wheels of the train, which are of sohd metal, has a hole pierced in 
itw through which light transmitted by the sector can pass to the eye ; and the 
inieeifl are so placed that at each hundredth revolution of tiie sector, and only 
than, the sector in the disc and the holes in the wheels come into the same 
straight line, so that the eye of the observer receives a single flash transmitted 
thxough the holes in the wheels. The result of this arrangement is, that al- 
though the disc be driven at the rate of a hundred revolutions per second, so 
that the impressions produced by the successive flashes transmitted by it when 
seen by the unassisted eye would be blended into an uniform impression, yet the 
obaerver, looking through the holes in the wheels, receives only a single flash of 
lig^t once a second. The brightness of the observed isolated flashes may be- 
aecortained by photometrical means, similar to those employed by the author 
for the same purpose in 1849, and which he has fully descnoed. 

An Instrument for producing Isolated Luminous lm.pTeasi(m% olt csi^xcstsv^ 
short duration, vaijiagfrom one-tenth to one-miUiontli oi «k %wiOTDA,'«»a ^owx^-* 
••^MUn^Hrffk Ifew Fhilotophieal Jtmrnaly ifo. 19. 
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GOXFABSES IIT IBOV SHIPS. 

TflESi has been read to the British Association, a *' Report on 
Changes of Deviation of the Compass on Board Iron Ships by 
'HeeUng/ with Experiments on ^oard the City of JBdUi$iunt, 
Aphrodite, Simla, and Sleeve Donard" by Mr. John T. Towson. 
The author explained the manner in which the Compass Committes 
was first formed, in accordance with the advice of the Section he was 
then addressing, and that two reports had been drawn up, whidi, 
with the advice of the Astronomer Boyal, had been printed and 
'* presented to both Houses of Parliament by command of Her 
Majesty." He thanked the Astronomer Royal for his valoabk 
advice and support. There were matters of consideration which 
the Compass Committee deemed incomplete ; the one was the 
change which took place in iron ships in proceeding to the opponte 
hemisphere ; the other, the change that was produced by what li 
technically denominated hedingy that is, when the deck of a vessd 
leaned over through the action of the wind or otherwise ; if when 
looking towards the bow it slanted downwards to the right it is Bsid 
to heel starboard, if to the left, to heel port The first question wil 
undertaken by the late respected Bev. Dr. Scoresby, who proceeded 
to Australia in the Royal Charter, and whose exertions in the pnrsait 
of this branch of the inquiry shortened a most valuable life. The 
second question was the subject of his (Mr. Towson*s) present 
report. Having described the principles on which his graphic illm- 
tration was constructed, he pointed out the unexpected amount of 
deviation which this source of disturbance (heeling) brought aboot» 
amounting in most instances, when the ship's head was in tha 
position to produce the maximum effect, to two or three points in 
the standard compass, and after to a greater amount as far as the 
steering compass is concerned. He remarked on several particnlan 
connected with this investigation. Generally the north end of the 
<:ompass was drawn to the upper side of the ship — the case with seven 
out of nine compasses on board the Ciiy of Baltimore, but in the 
two steering compasses the needles were drawn contrariwise. 

Mr. Towson then explained the theory on which this disturbance 
arose, partly from subpolar magnetism below the compass, and 
partly from the disturbance of the inductive magnetism of the ships. 
In such ships as those under consideration, the following empiricil 
rale held good with respect to compasses favourably placed. When 
the vertical force as determined either by vibrating experiments or 
torsion on board the ship, maintained the ratio, as compared with 
the vertical force on shore, in the proportion of nine to fourteen, 
little or no effect was produced by heeling ; and in the case of the 
Simla, this plan of predicting the amount of error was adopted : a 
moveable upright magnet was applied so as to produce the before* 
named vertical force, when it was found " with magnet in" no error 
was produced, although '* with magnet out'* it amounted to 24* from 
•changing a heel of 10** starboard to 10** port. Another remarkable 
result appears to exist. He \)e\\Q\e(\. \&«i^ 'Ttbeii & ship was built 
wjtii her bead south-east or 80\i.th-"wea;\., \\\,V\fc\l vw^ <SS»KXi"^wiSi^.\fc 
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produced by heeling. When examiDing ibe magnetic condition of 
the Sleeve JJonard, they were surprised to find that the vertical was 
very nearly that which would give no effect from heeling. Their 
talented stipendiary Secretary (to whom is due the credit of drawing 
up the two reports already published) immediately suggested that 
her head could not have been east when building, which we had 
taken for granted ; and on inquiry we found that on account of her 
great length she bad been built diagonally, with her head south-east 
nearly. Although Mr. Towson believed that for practical purposes 
sufficient information had been obtained, yet there were anomalies 
in their observations that rendered the theories deduced unsatis- 
factory. This he believed arose from the rapidity with which they 
were obliged to carry on their experiments, on account of the passing 
in and out of ships through the docks, from which cause the inductive 
influence of the earth hsid not sufficient time to complete its effect. 
It had been proposed to request the aid of the Admiralty in allow- 
ing the Committee to experiment on one of Her Majesty's iron ships 
in some convenient place for an unlimited time. In conclusion, he 
requested that the Astronomer Koyal would favour the Society with 
his remarks. 

The President remarked, that he himself had made some obser- 
vations on the deviation of the compass on board an iron ship which 
he possessed. After trying magnetic compensation, the magnets 
were taken away, and a table of errors adopted. He believed that 
m^netic compensation rendered the compass sluggish. 

The Astronomer Boyal, in reply to the noble President, stated that 
magnetic adjustment rendered the directive force exercised on the 
needle equal with the ship's head on all points of the compass. 
Without compensation, with the ship's head on some point, the 
directive force was frequently neutrsJized by the ship's magnetio 
force. He complimented the Compass Committee for their labours, 
and the judgment exercised in carrying out their experiments, and 
he especially referred to the services of Messrs. Bundell and 
Towson ; the former was now carrying out these experiments on 
board the Great Eastern. He had been prepared to find that the 
compasses on board iron ships were affected by heeling, but was 
■arprised at the amount, yet convinced of the practicability of com- 
nsnaaiing this source of error. He considered that the Compass 
Uommittee should not conclude their labours without further ex- 
periments, and thought that the Admiralty should place an iron ship 
at their disposal. 

Admiral Fitzroy bore testimony to the value of the services of the 
Astronomer Boyal. Notwithstanding his great exertions in the 
pursuit of science in various departments, he believed his great 
work was his labours in connexion with iron ships. 

Professor W. Thomson wished, so far as his opinion could have 
any weight, to recommend that the necessity for constant deter- 
minations of the error of the compass should be enfotced o\i \D»&\et^ 
of ships generally, but most strongly on aW. in«a\.et^ Q.^ Vksb. ^\\»; 
Jt appomd to him that the only way to ubq tYi^ coxsiv««>^ «;d&^ '^ 
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never to (rutt to it, that is to say, to take ajdmathB aBtronomioaUy 
as often as weather permits, and only to use the compass as a con- 
venience for steering by, according to these azimnths, and as a meaiH 
of keeping as nearly as possible tiie desired course in the intervals 
between the azimathal determinations. When these intervals 
amount, as they ofben do, to several days or weeks, no confidenoe 
ought to be felt in the dead reckoning within a wide margin of poe- 
sible error in the course, and the established precautions on 
approaching those ought to include a large allowance for this un- 
certainty. No such security can possibly be had for the determinsr 
tion of direction by the compass as the comparison of two or three 
or more chronometers always gives in a well-approved ship for de- 
termining absolute time. 

Professor Thomson referred to the soimd and thorough mathe* 
matical theory which had been given by Mr. Archibald Smith, and 
the thoroughly practical manner in which he had applied it, and 
brought it into form for practical use, in the real circumstances of 
sea-going ships, by which Professor Thomson believes much has been 
done to give security to modem navigation. Professor Thomson 
referred to the case of the wreck of the Taylevr, which the late Dr. 
Scoresby, whose loss was so much felt by this Section, had attributed 
to a change of the magnetism of the ship (a new iron ship), pnh 
duced in consequence of being tossed about in the Channel in a gale 
within a few hours after leaving Liverpool ; and remarked that it 
appeared strongly to corroborate the opinion now expressed by tht 
Astronomer Royal, that new iron ships are liable to sudden and 
great changes of magnetism on being knocked about in rough 
weather at sea. 

Mr. Towson considered that iron ships were as safe as wooden shipi^ 
and remarked that they were insured at the same premium as olasi 
A 1 at Lloyd's, which would not be the case if they incurred mora 
risk. He believed when the evils of the compass were got ovei« 
they would be by far the safer class of ships. 

Admiral Fitzroy writes to the Attiencswm, No. 1678, as fol- 
lows : — While the subject of '* Compasses in Iron Ships*' is before 
your readers, pray allow me to ask, on behalf of seamen, that mathe- 
maticians will add to their invaluable iuformation already spon- 
taneously given (without which a '' rule of thumb" would have been 
the only one) distinct directions for correcting the error caused by 
List- deviation, I use this term in preference to Captain Walker's, 
namely, " incline- deviation," because *' list" is a nautical term, and 
incline is too near inclination (already inconveniently used for dip)* 
Ships are now ''swung" when upright. Their compasses art 
''adjusted" similarly. But at sea sailing-ships heel, or have a list 
of, from (say) five to fifteen degrees, and while so listed their 
deviation is different — sometimes very different from that which they 
would have if upright, with the ship's head in the same direction. 
In one iron-ship — ^the W. S. Idndeay — ^more than two points of 
difference were caused by her 'heeVing on«c xmder sail (see WaUeer on 
S/itps' Magnetism). The leaaoiiA tuQ oXmoxia. N^«ii %ii^^\a«B. 



NATTJEAX PHILOSOPHY. 160 

*' an evea keel" (apright) the iron of either side acts on the compass 
similarly to that of the other. When there is a considerable list^ 
the iron on either side acts differently from that of the other. 
Oiqptain Walker fomid, years ago, that tanks and ballast affected . 
the oompass differently from guns, shot, and iron in the upper part 
of the ship; also, that the sharp iron after- bodies or ''runs" of 
Tessels (being vertical and very magnetic) have an effect on the 
ocmipass contrary to that of the iron in the vpper body of the ship 
before the binnacles. 

A remedy seems to be to place a ship along her neutral line (that in 
which she has the least deviation), then to list or heel her over, as 
if under sail, and ascertain what difference is caused in the deviation. 
It s^ppears probable, but it has not been tried, much less proved, 
that equal or proportionate differences would be caused by equal 
lists with the ship's head in other directions ; but experiments are 
wanting, and a mathematical head is indispensable, to direct, 
analyse, and digest them, for the benefit of this iron-ship building 
•oimtry. ____^_ 

DBEP-SEA SOUNDINGS — THEIIt UNCEBTAINTT. 

Pbofabsob W. B. Trowbridge, in a paper in SUliman's Jwmal 
tor November, 1858, observes : — 

Frominent among the instances of reported unfathomable depths, 
stands the sounding of Captain Denham of the British Navy, in 
H.li.S. HercUd, made in October, 1852, on a voyage from Bio de 
Janeiro to the Gape of Good Hope. This is an extreme case ; but 
dnoe it is reported among the greatest deep-sea casts, it will serve 
beet for illustration. AU other great casts of the lead which have 
hee^ reported are subject to the same causes of error which are to be 
found in this, some in a greater and some in a less degree ; so that 
it is not necessary for us to believe yet anything with regard to 
tiiem« except that they gave no result. The sounding of Captain 
Denham was made with a lead weighing |iine pounds, attached to 
a line one- tenth of an inch in diameter ; and it is reported that this 
lead descended to the depth of nearly nine miles in the sea without 
touching bottom. 

■ In accordance with a plan which originated with the lamented 
G. M. Bache, United States Navy, in 1846, in the explorations of 
the Gulf-stream, and which has constantly been followed since, 
Oaptain Denham noted the time of running out of the successive 
portions of the sounding-line during the nine hours of its supposed 
descent. According to these observed times of descent, the nine- 
mnind lead communicated to the descending line at the depth of 
8000 fathoms, or 18,000 feet, a velocity of two feet per second; a 
reenlt which is philosophically impossible, since the resistance of the 
water acting upon a line of tiiis diameter, moving with a velocity of 
two foet per second, at the depth mentioned, amounts to more than 
three times the weight of the lead or shot used. It ^^ \i»x^l \^ 
necessary to enter into any argument to ahow tViaAi \ik«re oain^ t^<^ 
motion of descent when the resistance to ttiat \no\.\an.*\a \Jecc«» ^MEBR» 
iie weight of the moviDg mass. Further, tlie obaerv^M^oTx^ ^o^ 
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that the nine-pound shot and line were ranning with a Velooity of 
two feet and a half per second at the depth of 2000 fiathoinB, or 
12,000 feet. Here the result contradicts in quite as strong a man* 
ner the mechanical laws of the descent ; and in &ct below 1000 
fathoms, or 6000 feet, if we credit the observations, a velocity was 
observed in the running out of the line which it was impossime fbr 
the lead to communicate to it. In fact but a small part of. that 
velocity could have been produced by the descent of the lead. Here 
we have a reliable result to the depth of 1000 fathoms only. The 
difference between this result and the conclusions of Captain Denham 
is simply the difference between one mile and nine miles. 

In measuring the distance to the sun, an error of eight miks 
would hardly be worth noticing, perhaps ; but what conclumonf cm 
be drawn from a measurement in which tiie probable error amoante 
to eight times the whole distance ? 

We add a few words on the Sounding-had and Line. The lead, 
if allowed to descend alone, will fall with a uniform and ruid 
velocity to the bottom. This velocity will be attuned within a raw 
feet of the surface, and will be due to the opposing forces of gravi^ 
and the resistance of the water, which will be balanced when m 
uniform velocity is reached. But if a line be attached to the lead, a 
few hundred feet of the line will offer a resistance to the motioB 
nearly equal to the whole weight of the lead ; and as sacoenb* 
lengths of line are drawn into the water, the resistance is constan:^ 
increased ; so that at 2000 or 3000 fathoms depth, the weight wu 
be almost entirely suspended in the sea by the resistance of thB 
water along the sides of the line. 

Some idea of the resistance which opposes the motion of a sound* 
ing-line may be formed from the fact, that upon 1000 fathoms of a 
line one-tenth of an inch in diameter, moving with a velocity of time 
feet per second, the resistance is between 25 and 30 pounds. And 
if the velocity be increased to six feet per second, the resistance upon 
the line becomes a hundred pounds nearly. Or, if the length of thB 
line be doubled, with the same velocity, the resistance is doubled ; 
and it is also directly proportional to the diameter of the line. 

FRESH WATER FROM BEA-IOE. 

To explain the observation of Dr. Kane as to the freshnesB of In 

formed from Sea- water under 30 deg., Dr. Walker, Surgeon and 

l^aturalist to the Arctic Discovery Expedition, supposes that it mijf 

have depended on the freezing of a portion of sea-water which was 

covered at the time of its cougelation with a stratum of fresh watsr 

produced by the meltiug of bergs. On the 12th of April, 1S67$ 

whilst lying off Brown's Island, within about four miles of theghuMr 

surrounded by bergs, the author observed a layer of freshwater, two or 

three inches in depth, floating, like oil, onthesurfaceof thesaltwate. 

To this cause he attributes the occasional occurrence of hummooki 

jG-oin the upper portions of which ice perfectly free from salt can be 

obtained, while on digging deeper into \\veBe bwramocks, the ioo ii 

always found to Jose its fresbneaa. — Proc. Royal Soc, 
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DESTBUCrnVB EFFBOTS OF WAVES. 

Mb. Thohab Stevenson, C.E., in a oommunication to the Royal 
Society of Edinbargfa, states as supplementary to the paper describ- 
ing the results of his Marine Dynamometer, that " On the Bound- 
Skeny of Whalsey, which is only exposed to the waves of the 
North Sea or German Ocean, he found, on first landing, in 1852, 
masses of rock weighing 94 tons and imder, heaped together by the 
action of the Waves at the level of no less than 62 feet above the 
lea ; and others, ranging from 6 to 13 tons, were found to have 
been quarried out of their positions in situ, at levels of from 70 to 74 
feet above the sea ; another block of 7yV ^ons, at the level of 20 feet 
above the sea, had been quarried out and transported to a distance 
of 73 feet, from S.S.E. lo N.N.W. over opposing abrupt faces as 
much as 7 feet in height." Somewhat similsu: evidences of the force 
of the sea were observed on the neighbouring islands, and more 
leoently by Mr. David Stevenson at Balta and Lambaness (in the 
most northern of the Shetland Islands), who, in a report made at 
the time, attributes the great force of the waves m the northern 
regions of the Grerman Ocean to their exposure and the proximity of 
deep water to the land. In addition to these causes, the author 
referred to the strength of the tides, the configuration of the German 
Ocean, and to the great depth of the water, as the probable cause 
why heavier waves ai*e produced in the latitude of Shetland than are 
firand, for example, on the coasts of England or Holland. 

The author, after alluding to the writings of Mr. Airy and Mr. 
Webster, referred specially to this gradually decreasing general depth in 
pMiing from Shetland to Holland, as a main cause of the diminished 
magnitude of the undulations. That the waves are materially smaller 
in we southern than in the northern latitudes, may be infeired from 
the low, yet safe, level at which many of our southern seaport towns 
buve been built in reference to that of high water. The author con- 
ridered that another proof that this reduction of the waves depended 
on the reduction in/the depth of water, might be deduced from the 
■tnioture of the bottom. He considered that the presence of mud tit 
any depth might be taken as a certain proof that the agitation, 
originating at the surface, had ceased to be appreciable. If the geo- 
logical formation did not produce a clayey deposit, or if strong sub- 
marine currents existed, the absence of mud might afford no proof of 
the magnitude of the waves ; but its presence in shoal water may be 
relied on as indicating with certainty that in whatever locality it 
is found there must be small disturbance at the surface, or, in 
other words, that there cannot be a heavy sea. Applying such a 
teU to the present case — muddy deposits are found in from 80 to 90 
iKthoms off Whalsey, from which point southwards they are found in 
grsdually lessening depths, till they rise lo within 8 fathoms of the 
tnr&ce at the mouth of the Elbe. Similarly, at the Firth of Forth, 
the mud rises on the north side from 18 fathoms off Elie KeeA 
to 7 At Burntisland; and on the south side, from. VI ^nSksNssA^xiKxx. 
Korth Berwick, to 2 futboms off Leith ; wbile a\>ovQ C^\x'&«iv^^«rj, 
eren although the current is stronger in the KigheT "^oiVAOT^a o^ ^^ 

L 



162 TEAB-BOOK OF FACTS. 

estuary, the mud, owing to the comparatiye absence of waives, 
acta&liy emerges above low water. It is well known, that on Ihe 
banks of Newfoundland, and all round the British islands, where the 
bottom suddenly rises near the 100 fathoms line, the waves actually 
break. It seems reasonable, therefore, to infer, that the gradually 
decreasing depth of the German Ocean must as effectually, though 
not so suddenly, diminish the size of the undulations. — JSdinhw^ 
New Philosophical Journal^ No. 19. 

BALLOON OBSEBVATIONS. 

Colonel Stkeb has presented to the British Association the 
*' Report of the Balloon Committee." It gave various preliminazy 
details of the meetings and proceedings of the Committee ; amongst 
these, that they secured the co-operation and use of the large baUoon 
of Mr. Green. That Prof. Tyndall, and Mr. J. B. Russell, and Mr. 
John Murray, the two latter students in Glasgow University, who 
had been employed under Prof. Thomson in charge of his metecm>> 
logical instruments, had volunteered their services to accompany Mr* 
G^reen, and to aid in making and recording the proposed observatioDi. 
Col. Sykes also informed the committee that an observer of light 
weight was available from Greenwich, and also Mr. Storks Eaton, 
an amateur meteorologist, of Little Bredy, Dorset. The conunitte* 
selected Wolverhampton as the place of ascent, spring as the time^ a* 
suggested by the Astronomer Royal, and secured through Lord 
Wrottesley the use of the instruments which had been used in the 
former ascent. The Gras Company at Wolverhampton offered the 
use of their yard, from which the balloon might ascend, and in whioh 
it might be inflated. Various causes of dday occurred, but even- 
tually M. Gassiot having reported the instruments and other arrange- 
ments all ready, Mr. Storks Eaton was selected by the committee to 
conduct the experiments, and at length General Sabine and M. 
Gassiot were invited to attend at Wolverhampton on Monday, the 
15th of August. On that day Col. Sykes, Lord Wrottesley, Adminl 
FitzRoy, I^. Lee, and Mr. Glaisher attended at the place of aaoent 
In consequence of sudden violent gusts of wind that day, Mr. GzeeD 
was unwilling to ascend, fearing damage to the valuable isBtra- 
ments ; but as he declared that no damage to life was to be fean^ 
he offered to risk the balloon if the conunittee wished that the ascent 
should proceed. The committee then ordered the gas to be laid oOf 
but various delays having protracted the preparations to the approach 
of darkness, when the ascent would be unprofitable, it was deftmd 
till next day. On that day, when all preparations were nearly com- 
pleted, a sudden gust of wind jerked the funnel of the balloon, and 
caused such a rent as to render any attempt at an ascent on that 
occasion impossible. Mr. Green assured the committee it wonU 
take some weeks to repair the damage. Mr. Greenes terms were 
20Z. for the first ascent, 161, for a second, 202. for a third, and 15/. 
for a fovirtii, the committee to provide the gas and to pay all inct- 
dentid expenses. The committee o¥E,e;Ted.\A Tonew their operationt 
early next year, and sugg^ted tS^at ^eSx Tew^^^YDXii&nDNi «b»rQ&&. \a 
recommended, and the grajit oi ^QQl. couNicKvxfiAL *.^ ^€a ^Sob^rm^ \ 
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giviDg the opinion of Sir J. W. F. Herschel and other eminent 
scientific men that the objects to be attained were of the highest 
interest. ■ 

THB BOTAL BOCIETT MEDALS. 

Thb Council of the Koyal Society has awarded the Copley Medal 
for the year to Professor Wilhelm ildward Weber, of Gottingen, for 
Tssearches in electricity, magnetism, acoustics, &;c. One of the 
Boyal Medals has been bestowed upon Mr. George Bentham, for 
contributions to Systematic and Descriptive Botany ; and the other 
Boyal Medal to Mr. Arthur Cayley, for his Mathematical Papers 
published in th(» FhUosopkicaZ Transactions, 

THE ANGLE OF LOOK- GATES, AND THE CELL OF THE BEE. 

Mb. C. M. Willich has communicated to the PhilosiyphicaZ 
Magtizine, No. 122, a paper upon this interesting inquiry. 

" The question (says Mr. Willich) as to the proper Angle at which 
Dock- Gates should be placed, so that the timber employed should 
yield the most favourable result, has often been discussed by mathe- 
maticians, and determined as a problem of Tnaxima and minima. 
The angle has been found to be 109° 28' 16".'' 

A patient consideration of the properties of the cube, and its posi- 
tion, has led Mr. Willich to the fact that the geometrical solid, 
formed by the union of two cubes, having a dodecahedron with twelve 
ihomboidal faces, produces angles afforcUng the greatest amount of 
raristance. 

The obtuse angle on the face of this dodecahedron produced by 
the union of two cubes, as above mentioned, is the prime angle which 
aflfordfl the greatest resistance to water pressure in a dock-gate. 

The partition of another regular solid body, the tetrahedron, effected 
hj catting off four smaller tetrahedrons, of half the length of the 
hnw, will leave the platonic or regular octahedron, whose eight fietoes 
are equilateral triangles — and these faces we find incline to each 
other at an angle of 109** 28' 16", thus arriving at the same angle, 
itthough we nuike use of two very different simple solids — ^the cube, 
and tetrahedron. There are other curious interchanges, as in the 
partition of the dodecahedron, the trihedral summit forms one-fourth 
part of a tetrahedron. * 

The laws of nature are always simple ; we might therefore be led 
to expect that the same angle which is best for the dock gates, should 
he precisely the same as that of the trihedral roof of the bee's cell. 
The mode of arriving at the angle of the bee's cell Mr. Willich has 
ahown in a letter inserted in The Literary Oazette of the 9th of July, 
explaining the manner of constructing the bee's cell, and of obtaining 
tiie angle required. The following is the letter : — 

" Many years ago you inserted in your journal a paper of mine on the snl^ect 
of an approximate geometrical qaadratore of the circle. That t^proximation I 
■fkerwards succeeded in obtaining to within the -n^th part of the side q€ ^bfe 
•quure aooght ; and the Royal S^ety, on the lOth of M.cky , 19!^, ao l«x t<S^«A. 
the rule adopted with reference to questions of tViia deaotipXioTiL «a Vi «AxiaX >^i» 
paper to he re»d; and » abort account was inserted ia t^ieivc *■ 'Stoo^^asi%^ ,^ 

*' I nm now MudouB to tumoonce that I haTe sucoeede^ ^ti ^N\ftM\^ \>aftW0M» 

L 2 
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into sereral eeometrioal solids, with whioh many definite and regnlar geometrioal 
bodies may he constmoted. 

" Perhaps one of the most carious is that of the bee's cdl, whioh is in £ict an 
elongated dodecahedron ; and consequently the angles of the trihedral roof and 
base, respecting which so many learned investiffations have been made, can be 
xio other than those of tiie true geometrical solid. 

** Without the aid of diagrams it is not easy to make the forms of solids clear 
to the mind in a popular way. 

'* A cube may be divided mto six equal and uniform bodies in two diflEbzeat 
ways : — 

" Ist. By lines from the centre to the eight angles of the cube, which will give 
six 4*sidcd pyramids. 

*' 2ndly. By lines from one of the upper angles of the cube, drawn diagcmaOy 
to the three opposite angles, dividing the cube into three equal and nnifiarm 
solids. Each oi these solids being halved, forms a lefb> and a right-huided 
solid. These six solids, though equal in solidity, differ so far in shape, as three 
are left-handed and three right-handed, in the same way as the hands of the 
human bodv. 

" Each of the six bodies obtained by the second mode of partition mar he 
divided into two of equal solidity and of similar shape. Two of these booiM, 
each being one -twelfth of the cube, may be so united as to produce the pyranud 
obtained by the first mode of partition. 8ix of these bodies, each bemg one- 
twelfth part of a cube, may be so arranged as to form the oblique rhomboid. 

" For the present investigation we will not proceed further than the solid thus 
obtained, being the one-twelfth part of the cube. By this body, by naing a 
diii'erent number and mode of arrangement, may be produced a Tariety of 
symmetrical geometrical forms in addition to tiie following :— 

*' 1. The cube consists of twelve of these bodies. 

*'2. The octahedron consists of four of these bodies. 

" 3. The oblique rhomboid consists of six of these bodies. 

" 4. The dodecahedron consists of twenty-four of tiiese bodies. 

'* 5. The dodecahedron also consists of four oblique rhomboids— or two eabtt, 
or six octahedrons. 

"The bee's cell consists of seven oblique rhomboids, or forty-two half 
pyramids. 

** It is therefore evident that the bee's cell is an elongated dodecahedron. 

" It may be observed that the pyramid, or one-sixth of the cube obtained bf 
the first mode of partition, maybe divided into four bodies, each of whidin 
one-third of a cube containing one-eighth of the mass of the cube iVom whuA it 
was derived. So that, in fact, we may go on dividing and reprodadng bodiea of 
a similar shape, and still retaining the diagonal lines of the cube. Saw far tUfl 
subdivision may be carried in nature, or how much further than our powers of 
vision go, I will not at present venture an opinion. We can imagine the com* 
mencing atoms may be infinitely small, when we remember the wonders revealed 
by the microscope." 

Mr. Willich has also read to the British Association a oommuiii- 
cation updh this subject, which he illustrated with models adminbly 
calculated to make this abstruse matter intelligible, and related a 
very interesting history of the speculations of mathematici^uit in 
their successive attempts to discover the angle which gave the greatflit 
strength to support pressure with the greatest economy of materiali. 
It proved that, though some of the matliematicians had fallen into 
error, the bees, by a peculiar instinct, had always used the matho* 
matically-correct angles. The models showed exactly the manner in 
which the suifaces were arranged so as to produce the desired ^Eeet. 

Mr. Willich proposes to illustrate, in a similar manner, the com' 

bination of many other bodies ; he being of opinion that the stadh^ 

of geometry would be simpli^ed by the use of models, showing 

Low certain forms are built xip 'wi^ilb. «^^ q1 ^ d.^Tate ihaa^ 

not of a primitive form. 
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BONELLf S ELKOTBIO LOOM. 

M. D8 Seihabooubt has informed the French Academy of 
Sciences that M. Froment has completed important improvements 
in the Electric Loom invented by Chevalier Bonelli, Director of the 
Sardinian Telegraph, which figured at the Paris Exhibition of 1855, 
iHben a commission was named to examine it and make a report to the 
Academy. M. Chevreuil stated that he had been to see it at work, 
aooompanied by the President of the Chamber of Commerce and 
other gentlemen, and had been astonished at the results obtained. 
The invention consists chiefly in replacing the Jacquard cards by a 
thin sheet of tin on which the design to be reproduced on the fabric 
18 figured with varnish or isolating ink. The beat up of the batten 
brings a metallic comb formed of small separate teeth into contact 
with the design, when some of the teeth touch the varnish of the 
design, and others touch the metal ; and those teeth in contact with 
the metal alone give passage to the electric fluid supplied by a 
Bonsen pile, and convey it to the small electro-magnets with which 
they are connected by means of a thin copper wire. These electro- 
magnets act upon an equal number of small iron rods to keep them 
out of the way of the wires of the Jacquard, while those teeth which 
come in contact with the varnish of the pattern are allowed to pro- 
ject against the wires of the Jacquard, to act upon them in the same 
manner as the cards now used. As a proof of the ease with which 
new patterns can be applied, when the Emperor and Empress were 
lately visiting the Ateliera to inspect the loom, M. Froment, with- 
out interrupting the work, replaced the design in course of execu- 
tion by a band of tin, on which he had written the words Napoleon 
m., which were seen to follow on the fabric, the flowers composing 
the first design. 

atmospheric electricity. 
Db. Joule has read to the Manchester Literary and Philosophical 
Society, the following extract from aletter from Professor W. Thomson, 
" I have had an apparatus for Atmospheric Electricity put upon the 
iDof of my lecture- room, and got a good trial of it yesterday, which 
proved most satisfactory. It consists of a hollow conductor sup- 
ported by a glass rod attached to its own roof, with an internal 
atmosphere kept dry by sulphuric acid : the lower end of the glass 
rod is attached to the top of an iron bar, by which the hollow con* 
doctor is held about two feet above the inclined roof of the building. 
A can, open at the top, slides up and down on the iron bar which 
passes through a hole in the centre of its bottom, and, being sup- 
ported by a tube with pulleys, &;c., below, can easily be raised or 
lowered at pleasure. A wire attached to the \Xk«^3^a.\A^ <^q»\Aws!vs^ 
passes throi^h a wide hole in the bottoni o^ t\\e ca.Tk., w\^\%V^^^s^ 
A suitable iDBulated support inside the b\i\!LOii\\g, ao \3ia»»\. v^ ^caa^ >afe 
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2^. That the effect inereMes with the pressore. 

3°. Th«t the duninntion remains the same for each epmpre a s i on, aa lodg uihe 
latter does not Tarj. 

4°. That the primitive condaoting power is exaotfy restored when the laes s uw 
Tsnishes altogether. 

Many interesting results flow from these conclusions. !For the 
present, M. Wartmann adds, that the fact which he has discoyered 
establishes a new connexion between electricity, heat, and light : for 
it has been demonstrated* by M. de Senarmont— - 

a. That any artificial increase of density in a non-crystallized solid bo^ dl^ 
miidshes, in the direction in which it is exerted, the conducting power of that 
body for heat. 

b. That in homogeneous media which are in a state of artificial molecolir 
equilibrium, the conformation of the thermic ellipsoid, either oblate or pnilata^ 
is always corresponding to that of the optic one. — Froceedings qf the Segd 
Society, 

BLBCfTRICAL "rREQUBNOT." 

Pbofessob W. Thomson has read to the British Association a ipsfet 
** On Electrical ' Frequency.* *' Beccaria found that a conductor inra- 
lated in the open air becomes charged sometimes with greater and 
sometimes witii less rapidity, and he gave the name of " frequencf* 
to express the atmospheric quality on which the rapidity of charging 
depends. It might seem natural to attribute this quality to electnft* 
cation of the air itself round the conductor or to electrified partidflS 
m the air impinging upon it ; but the author gave reasons for believing 
that the observed effects are entirely due to particles flying away from 
the surface of the conductor, in consequence of the impact of wm- 
electrified particles against it. He had shown in a previous comma* 
nication made to the Association, that when no electricity of 
separation (or, as' it is more generally called, * ' frictional electricity," 
or " contact electricity,") is called into play, the tendency of partldei 
continually flying off from a conductor is to destroy all electrification 
at the part of its surface from which they break away. Hence a 
conductor insulated in the open air, and exposed to mist or rain, with 
wind, will tend rapidly to the same electric potential as that of the 
air, beside that part of its surface from which there is the meet 
frequent dropping, or flying away, of aqueous particles. The rufid 
charging indicated by the electrometer under cover, after putting it 
for an instant in connexion with the earth, is therefore, in realit^i 
due to a rapid discharging of the exposed parts of the conductor. 
The author had been led to these views by remarking the extreme 
rapidity with which an electrometer, connected by a fine wire with 
a conductor insulated above the roof of his temporary electric obser 
vatory in the island of Arran became charged, reaching its full indi* 
cation in a few seconds, and sometimes in a fraction of a second, 
after being touched by the hand, during a gale of wind and nun. 
The conductor, a vertical cylinder about 10 inches long and 4 inchei 
diameter, with its upper end fiat and corner slightly rounded off, 
stood only 8 feet above the roof, or, in. sJi^, ^Q ioeXi 9>e^^^ \.\v% ^graun^ 
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> 
I was nearly surrounded by buildings rising to a higher level, 
sn -with so moderate an exposure as this, sparks were frequently 
duced between an insulated and an uninsulated piece of metal, 
ich may have been about -^th of an inch apart, within the elec- 
neter, and more than once a continuous line of fire was observed 
he instrument durint^ nearly a minute at a time, while rain was 
ing in torrents outside. 

IMPROVEMENT OP THE VOLTAIC PILE. 

T is well known that Bunsen's Pile, which is but a modification 
Grove's, consists of a glazed vessel, containing a cylindrical 
nent of zinc, which surrounds a porous vessel filled with strong 
ic acid, into which a charcoal cylinder has been introduced, the^ 
tid in the outermost vessel consisting of water acidulated with 
ut ten parts of sulphuric acid. Now, although this is a most 
irerful combination, and in general use, it has two great incon- 
iences ; first, the quantity of nitrous vapour it evolves is highly 
>lea8ant, and may become dangerous ; and, secondly, the current 
duced is not of constant intensity. M. Thomas has communicated 
he Academy of Sciences a modification which he has effected in 
I kind of pile, and which would seem to be quite free from the 
mvenience alluded to. M. Thomas, in fact, shows that the de- 
)pment of nitrous vapour is one of the chief causes which interfere 
b the constancy of the current, inasmuch as they attack the copper 
knd forming the electrodes, and effect certain chemical combina- 
is, which give rise to counter- currents, and thus impair the prin- 
d one. He therefore causes these gases, as they are evolved, to 
3 into a porous vessel, where they are decomposed. In this pro- 
I a secondary current is produced, which, by the peculiar con- 
iction of the apparatus, is turned to account, and tends to correct 
inequalities of the principal current. This arrangement too 
i^ents the pile from becoming dirty, as is the case with Bunsen's 
. — National Magazine. 

SAPIDITY OF SIGNALLING THBOUGH LONG TELEGRAPH WIRES. 

Ir. F. Jenkins has read to the British Association a paper do- 
ing certain experiments undertaken at the establishment of Messrs. 
S. Newall and Co., Birkenhead, with a view to verify the theory 
etardation, and to supply certain constants required. This theory 
been well developed by Prof. Thomson, and is confirmed by the 
ilts of these experiments, which have indeed only been rendered 
dble by the peculiar construction of Prof. Thomson's marine gal- 
ometer. In this instrument momentum and inertia are almost 
)lly avoided by the use of a needle weighing only 1 J grain, com- 
k1 with a mirror reflecting a ray of light which indicates deflexions 
1 great accuracy. By these means a gradually increasing or de- 
sing current is at each instant indicated at its due strength; thus, 
n this galvanometer is placed as the recelvm^ \nB\tT>xcck»DX* ^ *Odl^ 
of a loD^ Buhmnrine cable, the movement oi ^e «^o\. c>1 \v^^c*» 
sequent on the comyletion of a circuit t\iTO\x^ \.\i» \i«iXA»«r3 csi^ 
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and earth, can be bo observed as to fnmuh a conre representiiigTaj 
acouratdy the arrival of an electric current. Lines representing 
saccessive signals at various speeds can also be obtained, and fay 
means of a metronome^ dots, dashes, successive A's, &c, can be sflst 
with nearly perfect regulari^ by an ordinary Morse key, and the 
corresponding changes in the current at the receiving end of the 
cable accurately observed. The strength of the battery employid 
was found to have no influence on the results ; curves given by bat- 
teries of different strengths could be made to coincide by simplj 
drawing them to scales proportionate to the sfanengrths of the tnro 
currents. It was also found that the same curve represented ths 
gradual increase of intensity due to the arrival of a current^ and tiM 
gradualdecrease duetothe ceasingof that current. The curves of aimil 
obtained for lengths of from 1000 to more than 2000 nauts were foml 
to agree very closely in general appearance with those given byPnC 
Thomson's theory {Proceedings oj the Royal Society, May, lS6Sjf» 
In the curves representing dots and dashes sent at lugh speeds, mm^ 
cessive dashes appear in quite a different part of the scale from tlMl 
occupied by dots. It is in these cases obvious that no delioaej of 
relay wiU enable us to indicate both of these signals at a constail 
adjustment, nor does any increasing strength of battery help iia-4br 
though the variations of intensity are absolutely increased, the relip 
tive position of such changes to one another on the scale remainiv» 
altered. The magnitude of the first appearance of a current at thi I 
far end of a cable may, however, be increased by the use of powsftl I 
batteries, and delicate instruments would permit the faintest appeo^ I 
ance to be observed. By these means one isolated signal might bf I) 
sent with great rapidity. I : 

Returning to the consideration of successive signals, when Ai l< 
speed of transmission is diminished, the oscillations of the tpoi ^ lk 
crease in size, those for dots and dashes overlap one another, fli li 
would give legible Morse signals by means of a relay. The anfl^ Ih 
tudes of oscillation representing any letter or letters were found toll l» 
proportional to the amplitude representing dots. The speed of ijf n 
nalUng possible can therefore be measured by that amplitude M IM 1(1 
as in one case it is detenuined what speed of dot signalling is fltf*!^ 
patible with the reception of all other combinations of dots, diM ■ ^ 
and spaces. This amplitude is modified by the nature of the T9t0Mit, 
ing instrument, by the nature of the signal, by the skill ofMllit 
manipulator, &c. The possible speed of signalling was found tollff^ 
very nearly proportional to the squares of the lengths spoken throj^W^ ^ 
thus, a speed which gave 15 dots per minute in a length of ^'jlfe 
nauts, reproduced all the effects given by a speed of 30 doti JMy i; ^ 
length of 1500 nauts. At these speeds, with ordinary Morse >%JH^ 
speaking would be barely possible. In the Red Sea, a speed w JSff 'ta • 
7 to 8 words per minute was obtained in a length of 750 nauts. flviis^ 
result agrees very closely with the deduction from the expcri M^M ** cot 
nt Birkenhead, and apparenUy e\io^a that the influence (tf ol'^fl^ce 
magnetic induction, due to t\ie d\fi^o^\^QTi qH >}da Q^^^^moaQii'^^i^lt^ 
not very materially retard t\iO "^oBiai^iX^ «^^«!^ o\ ^sejg&sS^SK^^KkM^^ 
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itudes of oscillation representing dots can be thrown into a 
> which will be the same for all lengths. By this curve we can 
mine from one single observation, on any cable, the amplitude 
nllation due to any speed, and, consequently, the possible ^eed 
nailing on that cable. This method, however, of determining 
KDssible speed of signalling, presupposes that a considerable 
h of the cable shaU have been manufactured. Mechanical 
rs, and attention to the proportion of the various contaota^ 
i materially increase the speed at which signals of any kind 
be transmitted. The best trained hand cannot equal the accu- 
of mechanism, and the slightest irregularity causes the current 
e or fall quite beyond the limits requu*ed for distinct signals, 
nportant difference was observed between signals sent by alter- 
reverse currents, and those sent, by the more usual method, 
mplitude of oscillation, and consequent distinctness of Bignalling, 
luite the same in the two cases. An advantage in the fint 
Is sent is, however, obtained by the use of Messrs. Siemens and 
le's submarine key, by which the cable is put to earth imme- 
y on signalling being interrupted, and the wire thus kept at. ft 
tial half way between the potentials of the polea of two oounter- 
^ batteries employed, and the first signals become legible, 
I, with the ordinary key, would be employed in chai^ging the 
•^Athencetm, Report. 

TBANSMISSION OF ELSOTBIOITY THBOUGH WATIB. 

I. J. B. Lindsay has communicated to the British Association 
Uowing results. The author has been engaged in experimenting 
3 subject, and in lecturing on it in Edinburgh, Glasgow, and 
places since 1831. He has succeeded in Transmitting Signals 
I the Tay and other sheets of wrter, by the aid of the water 

as a means of joining the stations. His method is to immerse 
trge plates connected by wires at each side of the i^eet of 
, and as nearly opposite to each other as possible. The wire 
) side from which the message is to be sent is to include the 
aic battery and the commutator or other apparatus for giving 
^al. The wire connecting the two plates at the receiving 
a is to include an induction coil or other apparatus for increasing 
tensity, asd the recording apparatus. The distance between 
plates he distinguished by the term '* lateral distance." He 

that there was always some fractional part of the power ^m 
attery sent across the water. There were four elements on 

he found the strength of the transmitted current to depend : 
bhe battery power ; second, the extent of siuface of the im« 
d metal sheets ; third, the ''lateral distance" of the immersed 
> ; and, fourth, in an inverse proportion the transverse distance^ 
tance through the water. As far as his experiments led him 
sonclusion, doubling any one of the former three doubled the 
ce of transmission. If, then, doubling all wo\]A.d. V&!Ct«;a^«A ^^ 
ity of the imnamitted current eigbtfold, \ie euXjet^^Vo^*^ ^^\ 
ma to show that two stations in Britain, one Vn. Coyh'^'^^'^^ 
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the other in Scotland, and oorrespondin^ stations wdl ehosen 
in America, would enable ns to transmit messages across the 
Atlantic. 

The Earl of Rosse said he was aware that some years sinoe experi- 
ments were made on the subject treated of by Mr. Lindsay, and 
messages sent across the Serpentine, but as nothing farther appeared 
to have come from them, he supposed there were found to be praeti* 
cal difficulties which proved insuperable. Sir D. Brewster said he 
was a member of the Oommittee entrusted with the making the ex- 
periment alluded to by Lord Bosse during the Qreat Exhibition. 
The results were, messages were sent across in the usual manner : 
the wire was then broken ; with a gap of six feet the messages still 
went, and when the distance was increased to sixteen feet and twantj 
feet^ they still went across. In reply to the Astronomer Boyal, Hr. 
Lindsay then drew on the board a cQagram, roughly illustrating hii 
method. In the evening, upon the sheet of water below Abe^ 
deen Harbour, experiments were exhibited, and proved quite suooesi' 
fill across the widest expanse upon which they could be triedi 
between 500 and 600 feet. 



IMPBOVED ELECTBO-TELEaBAFHT. 

At Portsmouth Dockyard, a telegraphic wire insulated with inifii' 
rubber has been in use across the harbour ever since 1846, and the 
insulation is still quite perfect. The difficulties attendant on the 
manipulation of india-rubber have prevented its keeping its position 
in the face of the more easily handled gutta percha, and the pecs* 
liarities of treatment by means of wMch the spiral twist is ncfV 
rendered quite homogeneous and perfectly solid. Moist heat is the 
agent used. India-rubber even still cannot be drawn on the wire 
like maccaroni, in the way that gutta percha, from its plasticity st 
a low temperature, is managed. It is genersdly admitted that gutta 
percha has been a failure both by land and sea. According to Ifr. 
Wildmane Whitehouse's statistics, india-rubber retains ten times as 
much electricity for a given period as gutta percha. 

The Globe Telegraph has been patented by Mr. S. Beardmore. Is 
it the earth is used for the transmission of Electric Signals. Hie 
idea (and it is said the fact) upon which the patent alluded to is band 
is, that plates of positive and negative metal, placed in the esrti^ 
at each extremity of, and connected with, a single line of inie 
running between them, will themselves evolve sufficient electridtf 
for the transmission of messages. Not only so ; but that the siie w 
plates required is astonishhigly small. Thus it is believed, thst 
" all the surfetce required for telegraphic purposes between St. John's 
(Newfoundland) and Yalentia (in Ireland), can be contained in three 
boxes at each station, respectively twelve inches long by twelve 
inches broad, and six inches deep." 

Insulating Wires. — Mr. J. Macintosh has patented improved Iim' 
JatioB telegra.'phiQ Wires ox coudMcVoxa, vsiCiLcA. w^'^xttXToa «ssc^kk^ 
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therein, part of which is applicable to the manufacture of india- 
rubber tubes. 

The present inventor patented certain grooved rollers on the 14th 
of May, 1858, for coating teleg^ph conductors with india-rubber. 
He now places other rollers in contact with the grooved rollers, one 
at each of the points where the india-rubber is fed into the grooves, 
and on these secondary rollers are formed beads adjusted so as to fall 
exactly in the middle of the grooves of the principal rollers, so that 
they form indentations in the iudia-rubber suitable to receive the wire 
or conductor. With soft india-rubber, he mixes an equal weight of 
shellac ground fine, and without any solvent, by means of crushing 
rollers. In some cases, after having coated the wires with insulating 
material, he again covers them with gutta percha, or other material, 
with which unspun fibre is intimately mixed. Sometimes it is desired 
to cover conductors with insulating material, and at the same time to 
oombine yams with, or imbed them iu, the covering. For this pur- 
pose he employs a cylinder closed at the ends, with a screw just fit- 
ting within it, mounted on a hollow axis passing through the ends of 
the cylinder. Through this axis the yarns and the wire or conducts: 
to be covered pass, and the bobbins from which the yams are drawn 
are mounted on a frame fixed on the end of the same axis. The 
cylinder has an opening in its side near the end, at which the yams 
enter for feedingin the gutta percha. When the axis is caused to rotate, 
the guttapercha is pressed out at the end of the cylinder, and passes 
into a small box furnished with a die, and so that the yams become im- 
bedded in the covering. When employing more than one coating to a 
eonductor he causes a current of cold air to impinge on the covered 
wire after the first coating, so as to bring itrapidly to such a consistency 
tibat the second coating may be applied without injuring the first. 

India-rubber Insulation. — The desirability of substituting IncUa- 
mbber for Gutta Percha, as an insulator, has been experimented on 
with success at Messrs. Silver and Co.'s establishment at North 
Woolwich. Mr. West, inventor of the india-rubber covered wire^ 
conducted the experiments, and gave an account of his researches in 
connexion with the process. As long ago as 1838 he conmienced 
using india-rubber for insulating wires. In 1845 he entered into an 
arrangement with Sir Joseph Paxton, Mr. Charles Dickens, and 
other gentlemen, to lay down a submarine cable between France 
and England, on the caoutchouc insulating principle ; but, although 
the sanction of the English Government was obtained to the under- 
taking, that of the French Government was withheld for so long a 
period as to render it impossible to cany it out at that time. But 
m 1846 a portion of the cable which had been made by Mr. West, 
to lay down across the Channel, was with the consent of the Lords 
of the Admiralty, submerged in Portsmouth harbour, and a letter 
was read fi'om Mr. Hay, the chemical referee and lecturer attached 
to the dockyard, dated May 25, 1859, in which Mr. Hay «^^ft& 
that, notwithstanding that the cable in q\ieatVQi\i\i^a\>e>«ii\sk. oaxsa^Kcis* 
nse^ exposed in places to the sun, strained O'^er tom^ ^ViXisa^ ^^^^- 
qaentljr coiled and uncoiled, and treated verj yov\^^^^^ \»Ko2k»»- 
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tion is now quite perfect, although thirteen years hare elapsed Biiiee 
it was laid down. A portion of this cable was exhibited. Hr. 
West's improyements, for which he has taken out a patent, consist 
in manipulating and applying the india-rubber. In consequence of 
this substance not becoming plastic at a low temperature, it is im- 
possible to draw it on the wire like maccaroni or gutta percha ; it 
is, therefore, wound spirally round it ; but as caoutchouc is not 
homogeneous, and the want of cohesion in the overlapping would 
render it liable to the permeation of water, Mr. West was under the 
necessity of inventing a method of overcoming this defect. Tbn 
experiments testified that he has perfectly succeeded, and specimeDS 
of his cable, which were exhibited, showed that the india-rubber 
is rendered perfectly solid and homogeneous. The quick and eiiy 
manner in which it can be repaired in case of abrasion or cutting ii 
another great advantage of his process, while experiments showed 
that the electric fluid is transmitted without lateral loss, tiiereby 
rendering the use of batteries of great power unnecessary. It liM 
been ascertained that india-rubber insulates ten times better than 
gutta percha, which is too porous to admit of perfect insulation. Cam 
must be taken, however, to use the Para caoutchouc^ as tbait 
derived from the East Indies is of an inferior quality and beoomfli 
" treadey^" and consequently ' unfit to act as a good insulator. 
Careful experiments, made to test the resistance of the india-rubber 
covered wire to great atmospheric pressure, showed that with a 
pressure of 1300 atmospheres, equivalent to between two and thie» 
times that of the greatest depth of the Atlantic, insulation remained 
perfect. — Athenceum, No. 1649 ; abridged, 

Tdegrajphing aa'oss the Tay vjithout Wires, — ^The Norih JSriM 
Mail says : We have received the following note from Mr. J. BL 
Lindsay reporting progress with his experiments. The resultSy it 
will be seen, are highly encouraging : '' Yesterday (May 17) I tde- 
graphed successfully across the Tay, opposite to Glencarse^ where ii 
is about half-a-mile broad. The action on the needle was strong; 
and the same battery-power would cross, I think^ at Broughty Feny."' 

TTie Micro'Electnc Telegraph, invented by Mr. Isham Baggi^ 
consists of a combination of optical, chemical, and electrical appa- 
ratus, and it promises to maintain in a state of permanent efficaofi 
under all the various conditions of weather and hnmidity, any line- 
of telegraph, short or long, to which it may be applied. It is veiy 
well known that all suspended lines of telegraph are liable to derange- 
ment in a humid state of the atmosphere, and that the efiEectiTe 
action of the current under these circumstfuices is greatly weakened 
— so much so, that the needles or other indexes of electric comma- 
nication, are frequently rendered thereby so faint and sluggish in 
their movements, as to become practicsdly useless. The reascm of 
this is that wherever a mass of matter, great or small, is required to 
he moved, a certain amount of force is required to move it, and that 
in proportion as the preponderance of 'i^ower over friction and other 
opposing in^uences is ^imniRhed, «o aa ^q T«sv)2k&&.^ T&n^Ma 
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decreased, both in amount and velocity. In other words, an electric 
current or impulse despatched fix>m Iiondon may reach Newcastle or 
Aberdeen, but in so impaired a state with oeference to quantity, as 
to be unequal to the task of executing its mechanical functions. 

In the present inyention the movement of particles is substituted for that of 
masses, so that anj quantity of electricity, however minute and otherwise inap- 
preciable, cannot fau to produce a certain corresponding effect. A single wire 
18 the medium of communication, and the earth, as at present, completes the 
circuit. 

Let ns suppose a case, and assume that we have a long line of telegraph in a 
moet de£f«ctive state of insulation from wet or otherwise, and that only the one- 
hnndredih part of the electricity despatched from one terminus is capable of 
reaching the other; then that one-hundredth part, which will not move a needle 
<Mr stir a magnetic armature, is still capable or decomposing a definite amount 
of water, and of hberating a corresponding quantity of gas. Of course the 
goantit^ of gas so liberated is very small ; sull the results are always manifest, 
mr the mventor works the decomposition trough in the focus of a powerfol 017- 
hydrogen microscope, and throws upon a screen a refracted image of the wirefr 
and the liberated bubbles of gas, magnified to the extent of six milliont qf timet 
fMr aeftual sectional dimetuions. In very extreme cases this power, great as it 
is, is made to undergo a further extension, and the gas bubbles so produced are 
feiierated under a vacuum, whereby a greatly increased augmentation of 
Tolame is realized. Suppose, for instance, the vacuum is equal to half an inch 
«f mercury, then the increase of volume would be sixty times that of the original* 
and though in such case the increase in sectional area would be only as the square 
oi the cube root of expansion, yet here, as the visibility of the result dependa 
not merely upon length and breadth, but also upon aj^parent thickness, the true 
iaarease of value in the manifestation of the signals is directly as the expansion 
itMif. The effect therefore produced upon the screen is amplified thbbb httit- 
DKKD AKD SIXTY If iLLioKS OF TIM £s its actual size wheu vicwcd by the ni^ed 
eye. After stating such a fact as this, it appears to us to be quite unnecessary 
to dilate upon its application. It simply amounts to this, that wherever tibe 
fldntest current of electricity traverses an electric wire, it can be rendered 
TiaiUe in its effects, and used as an ever-ready and effective substitute undrnthe 
wont conditions for the existing telegraph. We have illustrated the m^ter by 
tlfte adduction of a very extreme case. £1 ordinary practice an Argand lamp, or 
the light of day, when available, is ample for all purposes, and wnen the wires- 
are short, or the electricity is abundant, no amplifying power whatever is re- 
quired. — Mechanics* Magazine, Feb. 18. 

Automatic Writing Telegraph, — Professor Wheatstone has supi^iied 
to the French Academy of Sciences a full description of his Auto^ 
matic Writing Telegraph, by which 50,000 letters may be printed 
off per minute. It consists of four distinct contrivances, viz. —1. 
A perforator, for the purpose of piercing holes in a long slip of 
paper, the relative position and number of these expressing the 
letters of the alphabet. 2. A transmitter, which receives the per- 
forated slips of paper, and transmits the electric currents^ produced 
by a voltaic pile, in the order and direction determined by the holes 
in the paper. 8. A receptor, or apparatus, which, at the receiving- 
station, marks on a paper certain black points, corresponding to the 
holes already mentioned made in the paper at the transmitting 
station. 4. A translator, or machine by which the telegraphic 
marks or spots are translated intc the ordinary alphabet. The trans- 
lator has eight keys, placed in two rows of four each, with a rdsi^\!L 
key in a separate place. By a proper combVnaAioiL ol ^fes» Ysrj^, "a. 
wheel in connexion with them may be made to "^x^^eTiX. \o HJoa -^^^'t 
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wliicli is to receive the impression any letter required. Tlie nintt 
key priDts it. All the contriyances are made to work together bj 
means of various details, which do not admit of deecription berait 
Professor Wheatstone states that by means of this apparatoa be en 
transmit five times as many signals to moderate distances as by the 
usual methods. The chief advantage of the system appears to b«^ 
that the manual operations it requires are extremely easy, toA 
require scarcely any intellectual effort. 

Long Circuits. — Mr. Alfred Varley has read to the SocieW rf 
Arts a paper ** On the Practical Bearing of the Theory of Electndtf 
in Submarine Telegraphy, the Electrical Difficulties in long Cironiii^ 
and the Conditions requisite in a Cable to insure rapid and certaiB 
Communication." Mr. Varley observed that the metallic cord of a 
submarine cable should be composed of a conductor of the higbeifc 
specific conducting capacity, that a decrease in the retardatioii 
which is caused by the induction that takes place in submariaf 
circuits can only bo obtained by increasing the thickness of th» 
insulating material, but that it will be better to do this by enlaiging 
the sectional area of the conductor as much as is practicable. la 
designing a cable there are many considerations besides those of iti 
simple electrical qualifications which have to be entertained. Hie 
object to be obtained is the best result with the most economical 
investment of money. Are the proportions which were adopted m 
the Atlantic cable the best to insure this ? The weic^ht of the oon- 
ducting .coil in this cable is about 68 lbs. to the mile, the value of 
which, speaking roughly, would, I suppose, be about as manff 
shillings ; when served with gutta percha its value was raised to 40L 
per mUe ; the iron sheathing and getting the cable on board broiu^ 
its value up to lOOZ. per mile. In this cable, therefore^ only four 
per cent., at the outside, was invested in the conductor upon which 
the transmission of the messages depended. If the views which I 
have brougiit forward are correct, a conductor of double the diamete 
would only produce half the amount of retarding force of one of hitf 
the size ; such a conductor, at the very outside, would not cost mon 
than 167. per mile ; and the increased expenditure in serving such .' 
conductor with gutta percha and giving it an iron sheathing, wool 
not, comparatively speaking, be very large. The expenses of tl 
staff and the hire of ships would be about the same in both case 
The latter would be, perhaps, increased slightly, but not to a 
material amount. 

Improved Signals. — Dr. Joule has exhibited to the Manchef 
Literary and Philosophical ISociety several slips of paper, hav 
messages inscribed upon them by Professor Thomson's new Elec 
Telegraph Apparatus. In these specimens, the marking 6onm 
of a succession of minute perforations, produced by sparks fron 
inductive coil apparatus, while the pa]ier was greuiually di 
through the machine. The sparks are directed to the paper 
£ne pl&tiDa wire affixed perpendicMWl^ t^ a light arm attache<i 
small magnetic needle suspended VitVAiv ^ <iQ^ csS -^^Kx^. 'YJaftdw 
tendency of the needle is made 'verj ^e^\. \i^ -saft-a-w^ q\ ^? 
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gieel ma^ets. So long as either no current or ft uniform flow passes 
through the coil, the perforations go on in a straight line. To pro- 
duce signals, temporary electric currents of longer or shorter dura^ob 
are tnmsmitted. The msignetic needle carrying the platina wire is 
thus deflected, causing the line of perforations to assume the shape 
of a succession of letters V of various width and at various distances 
asunder, and in this way letters and words are indicated by the use 
of a given code of signals. The chief advantage of this system of 
telegraphic recording is, that it gives clear legible signals when a 
"rday is entirely thrown out of action by inductive embarrass- 
ment. It has also the advantage of showing clearly signals super- 
imposed on earth currents. The signal, superimposed either on the 
laige swell or wave of induction or of an earth current, is like a 
ripple seen distinctly on a large wave. Dr. Joule stated that 
Pt^essor Thomson had recently discovered the means of giving a 
sorer direction to the electric sparks, and of producing a very con- 
siderable increase in the size of the perforations produced by them. 
He also remarked that the system above described was similar in 
principle to that employed by Professor Thomson in transmitting 
the whole of the messages which had crossed the Atlantic from 
either side. To him, therefore, the merit of having given a temporary 
success to the Atlantic telegraph exclusively belongs. 

DISOHABOE OF A COILED ELECTBIO CABLE. 

Thxbe have been read to the British Association the following 
^'Bemarks on the Discharge of a Coiled Electric Cable," by Pro- 
fssBor W. Thomson. Mr. Jenkin had communicated to the author 
dnring last February, March, and April, a number of experimental 
results regarding currents through several different electric cables 
coiled in the factory of Messrs. It. S. Newall and Co., at Birkenhead* 
Amonff these results were some in which a key connected with one 
end or a cable of which the other end was kept connected with the 
CMffth, was removed from a battery by which a current had been 
kept flowing through the cable, and instantly pressed to contact with 
one end of the coil of a tangent galvanometer, of which the other 
end was kept connected with the earth. The author remarked that 
the deflexions recorded in these experiments were in the contraiy 
cKrection to that which the true discharge of the cable would give, 
and at his request Mr. Jenkin repeated the experiments, wattling 
carefully for indications of reverse currents to those which had been 
previously noted. It was thus found that the first effect of pressing 
down the key was to give the galvanometer a deflexion in the direc- 
tion corresponding to the true dischaiged current, and that this was 
qniokly followed by a reverse deflexion generally greater in degree, 
"Whic^ latter deflexion corresponded to a current in the same direc- 
tion as that of the original flow through the cable. Professor 
Thomson explained this second current, or false discharge, as it has 
^nce been sometimes called, by attributing it to mMtxi^ ^oicXic^^- 
magnetic induction between different portiouB oi \^iQ coi\^ vsAvo^o^'' 
fnpated Hbst no auch reveraal could ever \>e {o>xnd m e^ ^raXsm^'c^^^ 

H 



178 YEAB-BOOK OF FACTS. 

cable. The effect of this indnotion it to prodnoe in tiboae parti of 
the ooil fixvt influenced by the motion of the key a tendency for 
electricity to flow in the same direction as that of the decreaiiBg 
current flowing on through the remoter parts of the coiL ThsM, 
after the first violence of the back flow through the key and galfa- 
nometer, the remote parts of the caUe begin, by their electR>* 
magnetic induction on the near parts, to draw electricity back firam 
the earth through the galvanometer into the cable again, and tin 
current is once more in one and the same direction througfaoat the 
cable. The mathematical theory of this action, wliich is neceesarilj 
very complex, is reserved by the author for a more full communioir 
tion, which he hopes before long to lay before the Koyal Society. 

THE ATLANTIC CABLE. 

Ms. J. N. Heabdeb, the electrician, of Plymouth, in a paper rad 
at the Plymouth Institution, and Devon and Cornwall J^atmal 
History Society, examines in considerable detail a few of the peoir 
liarities of the Atlantic Gable, together with the electrical applumeM 
employed, with the view of ascertaining their suitability, and thsDM 
draws some practical conclusions for future guidance. The entiie 
paper has been communicated by the author to the P hil o t o f k k A 
Magazine^ No. 111. We have only space for the author's conohuMB. 

Ijq order to provide a current suitiiile for the capacity of the enor* 
mous primary wires of these induction coils, gigantic batteries wbM 
oonstructed, consisting of 400 plates of silver 9 inches square^ andtiw 
same number of similar plates of zinc, which were fitted into 80 
gutta perch a troughs, each containing 20 alternations of zinc 4Bi 
nlver. The 20 silver and 20 zinc plates in each trough were arzangiA 
as -single pairs, all the silver being united at the top^ and all tiw 
sine at the bottom. The whole battery thus consisted of 20 psiif 
of plates, each containing 22^ square feet of silver, calculating DoA 
sides in action. These stupendous batteries were mounted ia 
ponderous iron gimbels for the sake of stability on board ship ; At 
cost of the silver was about 2000^., and that of the whole battsriflib 
independently of coils or other apparatus, about 80002. Subsequeiitly« 
however, from some experim^its with plates of gas carbon, it VM 
discovered that these were more energetic in their action than sihtf 
plates, and accordingly the electrician of the Company deemed it 
advisable at once to discard all the latter, and introduce plates of gM 
carbon in their place. 

Bearing in mind the tiny character of the Atlantic wire, one M 
irresistibly led to inquire what end such a battery as this was dcstinsil 
to accomplish, and whether the s^e end might not have been sl» 
tained by much smaller means. 

Its object, then, is not to generate a current of electricity to be 

passed through the cable, but through the primary wires of the ia- 

duction coil, in order to excite magnetism in its iron core : and it i> 

the mMgnetism thus excited which has to react upon the secondai^ 

coU, and srenerate the current oi e\eG\,Tio\\.'^ ^nYAckva to be employed 

for working through the cable. Tbe d^ic^xvs»sk.'?^aLT«^» Ui^\tfM ^ 
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te many chances of loss of power, if the conditions requisite 
eloping the greatest amount of magnetic power in the iron 
I well as for turning to the hest account the magnetism thus 
d in the production of a secondary current, be not obserred. 
ects at present produced by these induction coils, as I have 
remarked, indicate serious losses somewhere; but whether 
ise from a faulty principle or defective workmanship, is a 
a yet to be solved. 

mot conclude this paper without offering an opinion or two 
present cause of failure of the Atlantic Cable, and the ultimate 
^ of success. Had the cable been tested in water, after oom- 
, which might have been readily done at Keyham Dockyard, 
might have been easily discovered and repaired. The omis- 
this test leaves much room for speculation as to the cause or 
the injuries or defects. I have no faith in the modes which 
den adopted to discover their situation, so far as I have become 
ited with them, though I believe that the proximate deter- 
3n of these particulars is still attainable. A consideration of 
chanical construction of the cable shows that it is very liable 
ry in the process of laying. I have seen some specimens re- 
1 after immersion, which were kinked in such a manner as to 
md injure very materially the gutta percha coating of the 
tor, which having nothing but its own tenacity to depend 
would be subject to enormous tension by the lengthening of 
emal iron covering. With electricity of such high tension as 
quired to work through the wire, the smallest fissure or defect 
nstdating coating would form a leak of a much more formida- 
racter than if it existed in a wire of moderate length : and , 
t of working to earth increases the tendency to lateral dis- 
If, however, the faults be not discovered and remedied, the 
although useless for the purpose for which it was originally 
3d, may still render valuable assistance to the success of future 
Y being employed as a wire for the return current, instead of 
dngthe ordinary mode of working to earth — a practice which ap- 

me, in relation to submarine cables, to be highly objectionable, 
iployment of a return wire, especiaUy of a large conducldng 
;y, would prevent much of the inductive action which now 
»lace between the inner conductor (the wire) and the outer con- 

(the sea). I believe also that a current of moderate quantity 
rh. tension, such as is developed in my own form of the in- 

1 coil, [Philosophical Magazine, Dec. 1856,) would be fiur 
calculated to overcome the difficulties met with in the Atlantic, 
sr submarine cables, than the contrivances which have been 
o adopted. 

following Report of Mr. F. 0. Webb, C.E., has been made to 
airman and Directors of the Atlantic Telegraph Company : — 

encia, Aufnist 10. Gentlemen, — According to your TeqaeeltltBai^^tom. 
a a careful examination of the electrical «t&ie ot t\ve AX\Bav\A& Qsi\^. 'V 
)me tests for coiapariaon on the variouB pieces of At\axiWQ o«3dVem'^*""S<^' 
preniiaes nt Greenwich during July 31 and Aagost 1. \ vrcv^^ ^***t5-^ 
jnst, and, assisted by Mr. CoUett, made expervnxeiafca Qcorva^ X>a» «v^, 
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6th, 8fch, and 9tk iast. I AzkI the lowest reaistanoe ihowii to be 278 statute mile^ 
I find it is possible to increase this resistance up to 689 miles, by sending a copper 
onrrent for some time from six 12-plate DsnieH's batteries. JSy experimenti I 
hare made on various kinds of constructed faults, I find that a fault which coakl 
be thus oxidized so as to give (bj reversal of the current) a diiTerence of resist- 
ance equal to the difference obtainable on the cable^ vis.^ 311 miles, must give a 
minimum resistance of about 16 nules. When the fault is large, and thus girsi 
little resistance, no great change can be obtained bj reversing the battezr : and, 
indeed, it is evident that when the connexion between the Ime and earui is ii^ 
creased beyond a certain extent of surface, no difference in the resistance of ths 
circuit can be obtained hj reversing the battery. When the fault is very mxnvtei 
it can be almost perfectly sealed up by a copper current, but the resistance wu 
still be very great, even with a zinc current. My experiments ahan that aflnlfc 
of about 16 miles minimum resistance can be varied tiith certainty l^ nmtmi 
of the battery to the same degpree as the fault in the cable, and that if the ftdt 
gives less resistance than 16 miles it cannot be varied to that extent, while, if it 
gives more resistance, the variation cannot be produced with the same certuatj, 
nor quite to the same decree. Taking, therefore, the resistance of the fault sad 
cable beyond the fault to oe ec^ual to 15 nules, this would bring thefiuilt toaboit 
263 statute miles from Valencia. As I have no information of the return cnmnt 
due to different lengths of the Atlantic cable, which mi^ht have been obserred 
and tabulated during the paying out of the cable, it is mipossible to cheA th* 
resistance tests accuratelyby the observed return current. Comparing it,howeTfr» 
with the return current on the Cagliari and Malta and Corfu cables, and mstin^ 
roughly, allowance for the increased size of the gutta percha in the Athnos 
cable, I fiind it to be about what is due to the supposed distance of the favttb I 
also made experiments on the retiim current witn a wire leading to earth frOB 
the cable, and by placing resistance in circuit in this wire I could roprnsiint a 
fault close at hana and of varying resistance. I found that in such an anufS- 
ment, when the artificial fault gave a resistance of 800 miles, the return cuilMt 
was only reduced about 22 per cent. If the real fault, therefore, waa dkaeit 
hand, the return current of the whole length of perfect cable beyond the ftnlfc 
would be only reduced about 22 per cent. uso. I am of opinion that the obserrol 
return current is much less than 78 per cent, of the return current due to As 
whole cable, as it would be if the fault were close at hand and of a resistaaeeol 
(ibout 300 xniles, and that it coincides, as nearlv as I can judge, with that doe ta 
* the length shown by the resistance. Again, when the artificial fault was madt 
to represent a rraistanco of 260 miles, and then increased to 580, the return eiN 
rent only increased about 17 per cent., whereas when the real fault is imninil 
to the same amount of resistance (by sending a copper current for some tins) 
the return current increases about 80 per cent. This shows also that the reton 
current is more influenced by the partial healing of the fault than it would be If 
the fault waa a small one near at hand, and consequently tends also to oinlni 
the supposition that the fault is distant, and offers, when at its minimum, fifids 
resistance. I am of opinion, therefore, that a serious fault exists about 20 
statute miles from Valencia, measured along the cable, and that the cable betwest 
that spot and this shore is comparatively perfect. No tests from here can nov 
decide whether the cable is mechanically severed, since aU attempts to detest tt* 
reception of the most intense currents from the opposite shore nave looff siaet 
proved fruitless. Still, from the various circumstances attendant on the dediM 
of the insulation, there is eve it reason to believe that the continuity both (^tts 
cable and the conductor is perfect. Whether any other faults exist beyond ^ 
one alluded to, it is impossible to ascertain by tests from Valencia. The tet 
thatthesignalsreceived at Valencia were always better than those received st 
Kewfoundland proves, undoubtedly, that the worst insulation has always bea 
near Valencia ; and, therefore, it seems probable that if the fault whicn ezi^ 
on this coast, and which, very likely, forms the principal cause of leakage, ooold 
be removed, the insulation would be so far improved as to render the cable scsin 
available for signalling, provided the fault which is said (by those who UTS 
tested from Newfoundland) to exist in Trinity Bay was also repaired." 

The following statement of the actual number of messages that passed aeroM 

tho Atlantic during the time when the condition of the wire waa still donbtfiBl 

wJJl show clearly how complete waa ihe 8;ucQe«a,«iv^\iow ^^slthe certainty ttat 

submarine lines will nltimfttely be IsmIl. '£xfi\uAVs« ol cou^enaSi^otA vmom^tha 
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oIerfai,'97 niMssget, oonsistixig of 1002 words and 8476 leiten, were sent from 
Tilencift to Newfoundland, and duly comprehended'; while 200 mesflages, of 
4840 words and 13,743 letters, were received firom Newfoundland in Ireland. 
TfoB giTCS a total of 366 messKes, consisting of 3842 words, made up of 20,219 
letterSy actuallj transmitted.— TFe«^ift«<tfr Beview, No. 32, N.S. 

tnke Magnttie Telegrcmh Foretkadowed. — In Bailey's JHeHonaryt edition of 
ITSO— 127 years ago — under the word ' ' Loadstone," is the following foreshadow- 
ing of Ihe electric telegraph : — " Some authors write that, by the help of the 
i^Buet or loadstone, persons may communicate their minds to a friend at a great 
distanoe; as suppose one to be at London and the other at Paris, if each of 
tJMm have a oix«ular alphabet, like the dial-plate of a clock, and a needle touched 
with one magnet : then at the same time that the needle at London was moved, 
that at Paris would move in like manner, provided each party had secret notes 
fcr dividing words, and the observation was made at a set nour either of the day 
or of the nieht ; and when one party would inform the other of any matter, he 
ja to move the needle to those letters that will form the words that will declare 
irint he would have the other one know, and the other needle will move in the 
manner. This may be done reciprocally." 



THE TASMANIAN SUBMASINE CABLE. 

The first Submarine Electric Cable of any considerable length in 
thii part of the world has been successfully lud and opened for 
paUio use. The 120 miles of Bass* Straits is thus annihilated, so 
mr as the communication of intelligence is concerned, and the island 
of Tasmania is for many important purposes as closely united to the 
mainland of Australia as though no sea rolled between them. This, 
H will be admitted, is a work of some magnitude for these colonies ; 
and is creditable to the enterprise of Victoria and Tasmania, who 
Jukve themselves found the whole of the funds for the undertaking. 
In this case the object to be gained is worth even some annual ex- 
jpendUnre in excess of returns, if the line cannot be maintained 
without it ; for there can be no question that to Tasmania the advan- 
tage of instant communication with these colonies must be very 
great. The annual trade transactions between that island and the 
mainland are stated by the Launceston papers to be now represented 
by a sum amounting to more than 1,000,0002. sterling, and, as the 
markets of the one colony are entirely regulated by those of the 
other, it cannot be otherwise than a matter of deep importance 
that a close intercommunication should exist between them. One 
diief source of risk and expense said to be connected with this line 
\Bf that it has been laid in four separate sections — first, from the 
xiorth side of King's Island to Cape Otway on the Australian 
coast, then in the opposite direction from King's Island to Hum- 
mock's Island, thence to Circular Head on the north coast of Tas- 
maniay and from that point along the coast to the entrance of the 
Tamar, where it joins the land line to Launceston and Hobart 
Town. From this arrangement the shore-ends of the cable are 
nnmerous, and all of them are said to be considerably exposed to 
injury from the nature of the places at which the landings have been 
made. Under those circumstances it is being urged upon the 
Goremments of Victoria and Tasmania that tl^e^ ^Q\i\i^. ^\> ^yv^^Rk 
incur the adJitionai expense of procuring irom. "Eiv^^a.w^ ^m^cv^oX* 
jBurpluB c&ble to make good any injury vj^Ach. cv^u&et oi ^^ ^wix 
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sectioDB may fostun ; and thii, we think, ii a vexy reasonablo Boy- 
gestion, seeing how many chances of aoeideQi the line is exposed, 
to. — Auttrdlian MaU, 

THX ELSOTBIO TSLEOBAPH OT FBAKCS. 

The CongHtuHonmel gives an interesting smnmary of tiie curser 
and progress of the Electric Telegraph in France, based on statiitios 
of the subject lately published. The first credit opened for ihe tant 
line was by a Boyal order at the end of 1844. The line was from 
Paris to Bouen, and was intended as an experiment. Next came 
that from Paris to Lille and the Belgian frontier. The advantages 
of the system being ascertained, rapid progress was made, espe* 
cially since the establishment of the Empire ; and in 1855 all m 
chief towns of departments were connected by wires with tbe 
capital. In 1857 the number of stations in action was 171 ; in 
1858 they increased to 193. The whole of the network desurable 
and contemplated is not, however, complete. Up to last year there- 
were 13,080 kilometres of telegri^h wire workmg in France, hoi 
many secondary lines remained to be constructed. The Piendi 
railways for which concessions have been granted form an aggregiie 
distance of more than 16,000 kilometres, and there are more than 
35,000 kilometres of Imperial roads in France. Hence it is infisrred 
that a great deal more telegraph line remains to be made 

The French lines were first opened for private correspondence on 
the Ist of March, 1851. There were then but 17 working stationv 
and the number of the messages sent by the public that year wis 
little more than 9000. In 1856 there were 860,000, in 1857 
413,000, and in 1858 463,000, showing an increase of 50,000 in each, 
of the last two years. Some rather curious details are given as to 
whence and whither the messages were sent, and their nature. The 
last quarter of 1858, during which were sent, in round numbers, 
156,000 messages, was chosen for this investigation. Out of that 
number 98,000 were sent between the 193 French stations, and 
58,000 between those stations and about 2000 foreign stations. ThoB 
it is seen that the telegraphic correspondence with foreign countries- 
was nearly two-fifths of the whole. 

ELECTRIC LIGHT APPARATUS. 

Mr. C. Weightman Harrison, of Woolwich, has patented thfr 
following improvements. They relate to the use of mercury or other 
fluid or semi-fluid as an electrode in obtaining light by electrioity;> 
and consist, 1, in the employment within the lamp of a burner ftd 
with a supply of the electrode, so that it shall remain full or nearly 
so during waste or consumption by the light. 2. In controlling the* 
supply of fluid electrodes by a tap, &c., worked by electric actioo. 
8. In forming a fluid positive compound electrode by dividing the- 
stream so that a number of separate lights may be produced from it 
4. Id maintaining by self-acting means a constant degree of separa- 
Hon between the point where t\ie aXixeoim. oi oive electrode bieak^ 
aacf the reservoir of a second elecltode \xAo ^\iv:5a.>i>aft ^X.T^ftassL^sSaw 



BLBCTBICAL 8CISKCX. 183 

contact. The patentee accompliaheB this bT connectiDg tiie 
nr of the second electrode to a float which is placed on the fini 
de contained in another reservoir, from whence the nktmrn 
whereby as the float descends, the second reservoir is advanced 
it proportion to the length which the stream is diminished by 
d pressure. He also efiEiscts the same object by caunng tlis 
or condensed fluid forming a descending stream electrode, to 
) the lower electrode or reservoir ; this may be done by pbwaitf 
. float under which such waste fluid is allowed to coUect. 5. 
ning the reservoirs for holding fluid electrodes of a combinft- 
r lamp black or other form of carbon and silica^ or of lamp 
and china elay, rotten stone, &c. 6. In preventing the con- 
ion of vapours upon the glass or case of electric lamps by a 
. of liquid or air being made to flow over or upon the interior 
) of the glass or case. Also by partly or wholly filling the glaas 
) with water, alcohol, bisulphuret of carbon, &c., and in causing 
irculate around the lights or to pass away through apparatus 
Ich it may be filtered, and then returned to the lunp again bj 
p, &c., worked by electric action. 7. In preventing the rise 
ours from the waste fluid of electrodes by the introduction of 
um of water or other liquid into the waste pipe or reservoir.— 
wics* Magazine. .^_^ 

N^ETO-ELECTBIC LIGHT AT THE SOUTH FOBILAND LIGHTHOUSE. 

! Upper Lighthouse at the South Foreland, near Dover, has 
Uuminated during the past winter by the Magneto-Eleoiric 
by direction of the Trinity House. The machine employed 
iucing this new light is the invention of Mr. Holmes, of the 
f Holmes and Warner, of Northfleet : and Professor Faraday, 
ientific adviser of the Trinity House, has expressed a highly 
-able opinion of the novelty. The electricity in this applicatum 
evolved by the voltaic battery, or by chemical force, but is the 
of magneto-electric induction. An electric current tends to 
Jong a wire whilst that wire is passing by a magnetic p<^ ; 
ly a proper exaltation of the principles evolved, and arrango- 
of the apparatus, the current can be increased in force till it 
I across an interval between the carbons, producing a li^^ 
for brilliancy and continuance has never been equall^. 
apparatus is thus described in the Illustrated London News 
stober 22, 1859 : — To two wheels with six radial arms are 
three series of horse-shoe or V magnets, the poles of which 
t disposed that opposite poles of opposite magnets face each 
and in each ring or series is alternately north and south. The 
1 magnet-frame is arranged between two series of helices, and 
o others upon either side of the helices. In these two series, 
ignets are so arranged as to be in immediate proximity to the 
)f the cores of the helices. Each helix consists of a hoUow core 
. iron, around which the wire is wound. The wbA%V& vc^ ^sQi:%- 
[ by a strong frame, and are set in moWon. \s3 «» ^^easQc-ea^BSo-^* 
dmum speed of about 85 revolutionB per tmiLXJAfeHa «vsffiissvssQ^*^ 
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obtain a poweifal and oontinaous current of eleotriciiy, niitahle in 
the purpose, the tremor of high speed being thus avoideid. The li^t 
IB stated to be visible for above 27 miles, and to be seen horn tha 
tops of the liffhthouses on the coast of France. 

Magneto- electricity has long been applied in the telegraph, aad 
its extension to lighthouses promises to be of great value. A Cor- 
respondent describes the new South Foreland Light as surpassingljr 
beautiful; and no less admirable are the skill and delicacy exhibited 
in the machinery, whereby permanency and perfect regularity tft 
secured in the emission of the flashes (14,000 in each second of 
time) which give the illimiinations. 

NEW ELECTBO-ICEDICAL AFFABATUS. 

This new apparatus, by M. Bhumkorff^ has been exhibited tad 
explained to the British Association by the Abb^ Moiffno. Hw 
Abb^ briefly described Daniell's and Grove's and Bunsen^ galvails 
batteries, the chief objection to the two latter being the evomtkOB of 
nitrous acid fumes. The peculiarity of the instrument he exhibited 
was, that sulphate of mercury in solution contained in two neat littb 
cups of carbon was used to excite the zinc ; a small batteiy of two 
cells, aided by a RhumkorfTs coil, packed up in a small box, eon- 
stituted the apparatus. ^______^ 

mPBOVED OALVANOFLABTIO FBOOESB. 
An improvement in the method of producing copies of busli^ 
statues^ groups, and round ornaments by the Galvanoplastic rio osM 
has just been made public. The principle of the invention is the xm 
of conductors so arranged as to spread the electrical current over a 
large siuface. The modes of applying differ according to circum- 
stances. One plan is as follows : — A piece of copper, or of char- 
coal, is made to represent in miniature the form in outline of the 
object to be reproduced ; this miniature conductor is attached to 
the negative pole, and then introduced into the interior of the moul^ 
which, of course, is in connexion with the same pole ; the whole if 
then plunged together in the bath. The metal is conducted by the 
various points of this miniature-conductor towards all the variooi 
hollows which correspond with its prominences. This, howenrar^ 
was but a rude form of the methods adopted. The inventor, X. 
Lenoir, afterwards substituted for the miniature above described, a 
light frame or mass formed of metallic wire or of any other condiKJ^ 
ing material, which he introduced in the same manner into thft 
hollow of the mould ; by this means he obtained a large number of 
conductors, which approached every portion of the interior of the 
mould, and formed what he calls a mass of nerves for conducting the 
electricity into the most intricate portions of the hollow mould. 
These wires also render the decomposition of the solution unusually 
active — so much so that the gas liberated rises constantly to tlM 
surf&ce in large beads. The deposit, however, is made with perfect 
reiffuJarityand uniformity. ^^^^ 
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XUKffBO-ZIHO DEPOSITS OV SNQBAVXD MXTALLIO PLATES. 

Ms. H. Bradbubt* thus describes in the Journal of the Society 
o/ Arts his mode of sarfadng Engraved Copper Plates 'with a coating 
<n pore Zinc by Electro-metallurgical means, for the purpose of pro- 
tecting such plates from wear whUe printing, and which coating can 
be removed and renewed at pleasure, with facility and without 
injury to the engraved plate. 

To obtain a deposit of pure zinc capable of printing from 1500 to 
SOOO impressions or more^ before requiring to be removed and re- 
sewed, Mr. Bradbury has recourse to a combined solution of chloride 
and cyanide of zinc, prepared as follows : — 

Chloride of Zinc Solution. — In a suitable vessel dissolve one 
part chloride of ammonium in eight parts water ; place in this a 
porous cell containing the same solution and a copper plate, which 
attach to the zinc of a Smee*s battery, and in the outer cell place a 
plate of spelter, which attach to the silver of the above battery for 
48 hours. 

Oifomdde of Zinc SohUion. — Dissolve } lb. of cyanide of potassium 
n twelve parts of water ; then add as much cbloride of zmc as the 
lolation wUl take up. 

Mix these solutions together in equal parts ; use a zinc positive 
pole and one of Smee's compound batteries, intensity arrangement, 
(diarged with one part of sulphuric acid to twelve of water. 

In from 45 minutes to an hour a deposit of the most beautiful 
laftre will be obtained, capable of yielding from 1500 to 2000 
impresnons, and even more, according to the experience of the 
BMmipalator. 

PBINTINa FBOM ENGBAVED PLATES. 

Mb. W. E. Newton has patented a new mode of applying En- 

Sved Plates, or electrotype or other substitutes for such plates, to 
cylinders of printing presses ; and of applying other parts of such 
pranes in combination with the cylinders to enable perfect impres- 
iions to be taken from the cylindrical surfaces of the plates. 

The object here is to print very rapidly from engraved plates, &o. 
The surface of the plate to be printed from has a cylindrical form, so 
thai it may be made to rotate and produce the impression on the 
paper, &c., as the latter moves between it and another rotating sur- 
nce. The invention consists : 1, in backing the plates with a flexi- 
ble but inelastic metal, and winding them upon the periphery of 
the printing cylinder, by drawing and bending them between the 
lifter and the periphery of the feeding and impression cylinder, so as 
to make them bear evenly and solidly upon every part of the first- 
named cylinder, and securing them firmly thereto. It also consists 
in a mode of applying a clearing roller in combination with the 
printing cylinder and the inking roller, for removing the super- 
^uous ink from the surface of the plates after the inking operation. 

• The Emperor of the French has accepted a copy oi 14.T.'ftT«ja^s«rf %tw!«^ 
work on IfAture Printings and has been pleased to preaeuVitYiBX TOuAwaasv^^Ma-^ 
gtdd mattbox, aarmounted bjr the Impenal Crown aadCin^Yiei m>0TSa^»5i\». 
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Also in ft metiiod of applying «n encOetg bftad to dear and pdiah the 
raifiuw of the plates between the eograTed linea or nmk portuns 
whioh produoe tlie impression. 

DUBABILITT OF KLIOTROTTPB WOBK. 

Mb. E. Riohabdson, in a commimication to the Btnlder, No. 
845, gives the following information as to the probable dnrabifity of 
Electrotype metal, and its thickness. Mr. Bichardson states that 
in 1844, bdng called npon to fumish metal medallions, &c., for the 
CTanite testimonial to Major-Geoeral Sir Alexander DickMNB, 
K.C.B., &o., near the Itotunda, on Woolwich-common, a veiy 
exposed situation, — ^he suggested electrotype castings. A consnltir 
tion of officers on the question followed, the results being full pep> 
mission to reproduce the models in electrotype copper, which 
ably executed by Mr. H. Cox, of Battersea. These castings 
at that time of unusual size and thickness — ^viz.-, 2 feet 6 b 
diameter, and fully an eighth of an inch thick of solid metaL Wm 
was effected also without shrinking, and eveiy tool touch from tiie 
clay- model was reproduced. These works have been now exposed 
for 15 years. They weighed, Mr. Bicbardson believes, SOIbfl. 
each; No chasing was required. 

On the other hand, Mr. Richardson has had for years a small 
brass, about 15 inches high, of his Templar, William Earl of Pen- 
broke, produced by the old fire-process, which cost pounds to chasi^ 
obliterating every line of his original model, and weighing nearff 
^ of a cwt. When are we to rival our foreign neighbours in this 
important branch ? The zinc Berlin process seems forgotten. 



PBOTECnON OF SILVERED SUBPACEB. 

Babon von LiEBia has patented certain improvements in pro- 
tecting the Silvered Surfaces of Mirrors, and other articles of GlMt. 
This method consists in preparing the silvered surface of niirron^ 
&c., by depositing thereon a coating of copper, gold, or other 
metal, by electricity, combined with the use of a neutral solntioii of 
the double salt tartrate of the oxide of copper, and soda^ potash, er 
ammonia, or an alkaline solution of gold, nickel, &c. 
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CHEMICAL EQUIVAUBNTS. 

At the late meeting of the British Association, Dr. Lyon Playfair^ 
ihe President of the Chemical Section, in his opening address, re- 
£uTed to the remarks which had been made by his predecessor in the 
chair, Sir John Herschel, last year, who directed attention to the 
great importance of studying, with increased accuracy, the combining 
proportions of bodies, in the hope of deteimining the exact nomeri- 
fial relations which prevail between the elements. He justly r^^arded 
it as a subject worthy of the most accurate experiment^ to ascertain 
whether the combining proportions of the elements be multiples of 
ihe combining proportion of hydrogen, as suggested by Prout ; cau- 
ikming chemists at the same time not to accept mere approximate 
accordances as evidence of this relation. He (Dr. Playiair) con- 
gratulated the section on the publication of the laborious investiga* 
tions of Dumas on this important inquiry. It required a chemist of 
great manipulative skill, as well as of fertile experiment, to obtain 
combining numbers for the elements upon which a greater reliance 
could be placed than upon those determined with such admirable 
precision by Berzelius, the great master of analysis. The atomic 
weights found by that chemist did not, for many of the simple bodies, 
confirm the suggestion of Prout as to the multiple relations of ikese 
numbers to the equivalent of hydrogen. At the same time, the 
more recent determinations for the atomic weights of carbon, silver, 
«nd some other elements, so closely coincided with this view, that 
it was very desirable to extend new experiments to the bodies which 
bad fractional atomic weights assigned to them. In M. Dumas' 
Memoirs there were the results, though not the details, of a large 
series of experiments on many of the elements. He obtained num- 
bers of precisely the same values as those obtained by the Swedish 
philosopher — numbers which are not multiples of the equivalent of 
hydrogen. But when he applied his methods of discoveiy and in- 
ventiveness to the further investigation of the subject, it was found 
that atomic weights could be deduced which were multiples of that 
of hydrogen, or at least stood in a very simple relation to it. Hence 
the general views of Prout, that the equivalents of the elements 
compared with certain unities are represented by whole numbers, 
seem to be supported by recent experiments, although it would be 
premature to say that there are no exceptions to the law. 

He referred also to the proposals which had been made by some 
chemists, to double the equivalent numbers for oxygen and carbon, 
but expressed himself unfavourable to such a change at present. 

SENSATION OF HEAT CAUSED BT CAlLBOTJlO KCO^. 

A COMMUNICATION bna been made to the '^TeTi'^ KxsaAsosci ^ 
Sdeaoea on thia subject One of the most Bmg\]i\aT ^To^cs^i^fi» *^'^ ^^^*^^^ 
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gas, says the report, is its decided effect npon the skin. All parts of 
the body that come in contact with it feel immediately an extraordi- 
nary increase of heat, which is not exhibited by the thermometer. 
A person placed in a room heated to 20° Centigrade, and plangmg 
his naked arm into a receiver full of carbonic acid gas, feels as thoaffh 
he had pat his arm into something 15 or 20 degrees hotter than the 
air of the chamber. This property has been turned to account medi- 
cally in thermal establishmentis where baths and dotu^ies of the gaa^ 
sometimes pure and sometimes mixed, have been administered to 
invalids, but we are not told with what effect. M. Boussingantt 
flays that in a trench of an old sulphur-mine in New Grenada, he 
was almost suffocated and thrown into a violent perspiration by 
this ffas, the heat of which he believed, at the time, to be equal 
to 40 , but his thermometers, after being left an hour in the trenclit 
only marked 19% three degrees, in fiict, less than the temperatdie 
of the surface in the shade. The Professor also felt a pricking 
sensation in the eyes from the effect of the gas, and he was 
assured by the miners that they almost all su£fered from weakneo^ 
and that blindness was a common result of constant exposure to 
this gas. 

BINOXIDB OF HTDROGKN. 

Pbofessob SoHoHBEur has made the interesting disooveiy that 
during the slow oxidation of several metals (zinc, cadmium, tiii| 
lead, bismuth, and copper) in moist air, appreciable quantities of 
Binoxide of Hydrogen are formed. The l^fessor, for examj^ 
takes zinc filings, and makes an amalgam with mercury. This 
amalgam he stirs up in a tumbler with diluted sulphuric add, by 
which means he reduces it to a rough powder, and alter woU 
washing it he places the powder loosely in a funnel set over a 
bottle, and allows a thin stream of distilled water to trickle through. 
The presence of binoxide in the water which has passed will be 
detected by the following tests, which depend on the oxidizing and 
reducing effects produced by the binoxide upon certain substimcei. 
Thin starch paste, containing some iodide of potassium, when mixed 
with the water is in a very short time coloured dark blue on adding 
a few drops of a weak solution of any proto-salt of iron to the mix- 
ture. This test will succeed if the water contain only one half mil- 
lionth part of the binoxide. The red colour of a solution of perman- 
ganate of potash, slightly acidulated with sulphuric acid, is discharged 
by the dilute solution of HO,. It will also precipitate Prussian Uao 
from a mixture of the most dilute solutions of red cyanide of potas- 
sium and any per salt of iron. A dilute solution of chromic acid is 
a less delicate test, but it is coloured azure blue by water containing 
only 30000 ^ ^^ ^^^ binoxide. 

Water acidulated with sulphuric acid is found to give more of the 
binoxide than pure water, but the maximum quantity formed seems 
never to exceed -^^^^ of the acidulated water. 
ProfeBBor Schonbein supposes a\\ sYo"^ o:L\^\A.cm\&\Ti. ^x \a d«<Q«iid 
on wh&t he calis the '* chemical poVrnzaXlvem ol n^ra^xiiLQiz^^gs^ 
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which he is inclioed to suspect is also deeply conoomed in animal 
respiration, and many other chemical actions going on in nature. 
— Abridged from a letter of Professor SchSribein to 3r, Faraday , in 
the Philosophical Magazine, ______ 

OZOKE AND ANTOZONE. 

Pbofessob Fabaday has read to the Koyal Institution a paper 
" On Schonbein's Ozone and Antozone.*' Ozone had already been 
before the members of the Koyal Institution on two occasions : on 
the 13th June, 1851, when Schonbein^s early views of it were given, 
and on the 10th June, 1858, when the results of MM. Frdmy and 
!E. Becquerel, obtained by passing the electric spark through dry 
oxygen, were described ; and also the opinion of Schonbein respecting 
the enti^nce of ozone as such (and not as simple oxygen) into com- 
bination. Since then, Schonbein has been led to the belief that 
oxygen can exist in a third state, as far removed by its properties 
from ordinary oxygen in the one direction as ozone is in the other ; 
"and therefore, in a certain sense antagonistic to ozone. This sub- 
stance he names antozoney and believes that it also enters into com- 
bination, retaining, for the time, its special properties. Hence therfr 
is not merely ozone and antozone, but also ozonide and antozonide 
compounds. Thus, permanganic acid, chromic acid, peroxides of man- 
ganese, lead, cobajt, nickel, bismuth, silver, &c., form a list of 
bodies containing more or less of ozone in combination ; and the 
character of ozone, and of these bodies because of the ozone in them, 
is that they are electro-negative to the antozonides, t.e., as copper to 
zinc ; they evolve chlorine from chlorides ; they cannot generate 
peroxide of hydrogen ; and they render blue the precipitated tinc- 
ture of guaiacum. On the other hand, oxy water and the peroxides 
of potassium, sodium, barium, strontium, and calcium, form a list of 
substances containing antozone. These bodies are electro-positive 
to the former ; they cannot evolve chlorine from hydrochlonc add, 
or the chlorides ; they evolve the peroxide of hydrogen when treated 
either by oxyacids or even the hydrochloric acid, and they not oufy 
do not i*ender blue the white precipitated guaiacum, but they restore 
that which has been rendered blue by ozone to the white or colour* 
less condition. Now when two ozonides or two antozonides are put 
t(^ther, with the addition of water or an indifferent acid, they 
mingle but do not act on each other ; but if one body from each 
list be associated in like manner, they mutually act, oxygen is 
evolved from botli, and ordinary oxygen is set free ; or rather, as 
Schonbein believes, ozone separates from one body, and antozone 
from the other; and these uniting produce the intermediate or 
neutral oxygen. Th^nard, who discovered the peroxide of hydrogen, 
showed that the peroxide of silver, when brought into contact with 
it, not only caused the separation of part of the oxygen of the fluid, 
but also itself lost oxygen, that element leaving both bodies and ap- 
pearing in the gaseous state. This experiment, with. Q)\3ckSt% ^1 ^ 
like nature, and many new ones, were referred, Vi wA.TQa^^ vsv^-^coa- 
imtion of Scbonbein'a viewB, As to the mdeTjjen^«ii\» e«a\«w» «^ 
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oxygen in these two new and antithetical states, ozone has been to 
obtained, ».&, out of combination, and independent of any other 
body ; but antozone has not as yet afforded this proof of its pos- 
sible separate condition. Oxywater is the compound in which H 
seems nearest to a free condition. As Schoubein's view includes 
the idea that oxygen in these two states can retain their peculiar 
properties when out of combinatioo, and have them conferred other- 
wise than by combination, and as ozone does fulfil these conditions 
and does exist in the independent state, so it is important that anto- 
zone should be pursued by experiment until it gives a like result. 
In relation to this subject the view of Mr. Brodie should be referred 
to, respecting the condition of certain elements at the moment of 
chemical change, on which he published a paper in the Phil, jH^ram. 
for 1850, p. 759, and another in the Chemical Society's Journal hi 
1855. He assumed oxygen as capable of existing in two states; 
the particles being polarized to each other by the action of associated 
particles, and for the moment in the relation of oxygen and hydro- 
gen to each other ; he also made many numerical experiments fbr 
the purpose of obtaining the equivalent action of the oxygeDS 
assumed to be in these opposed polar states. 

ABTIFIOIAL TOBKATION OF HINEBALS. 

Deville and Caron have described a process by which they hate 
prepared several crystallized minerals. The method employed oon* 
sists in the action of metallic duorides on oxygen compounds, either 
fixed or volatile. It requires a high temperature, but is of very wide 
application, as the metallic fluorides are seldom absolutely fixed. 
Corundum is prepared easily, and in large crystals, by introducing 
into a carbon crucible fluoride of aluminium, above which is fixed a 
small cupel of carbon filled with boracic acid. The whole is fitted 
with a good cover, and kept for an hour at a white heat. The vapour 
of the fluoride of aluminium meets that of the boracic acid ; and 
their mutual action gives rise to fluoride of boron and to corondaniy 
which is thus frequently obtained in crystals a centimetre in length, 
but of no great thickness, having the hardness and all the other 
physical properties of the natural corundum. 

Kubies are similarly obtained, a little fluoride of chromium being 
added to the fluoride of aluminium : the operation is conducted m 
crucibles of alumina, and the boracic acid placed in a cupel of platinum. 
Blue sapphire and green corundum are produced under similar cir* 
cumstances, the difference in colour arising from the difference in the 
quantity of chrome. Cymophane, obtained by the action of boracio 
acid on fluoride of aluminium and glucinum, resembled the Ame- 
rican specimens. Gahnite was obtained by placing a mixture of 
fluoride of aluminium and fluoride of zinc in vessels of iron, contain- 
ing boracic acid placed in a platinum tray. The Gahnite is depo- 
sited on the various parts of the apparatus, in very brilliant r^iuar 
octahedra coloured by the iron. 
When the boracic acid is replaced by silicic acid, and volatile 
fluoride employed, crystallized aVWcaitea "nvvv5\» ^\«ai«\. Itl tbia 
maimer staurotide was obtadned in ioxm «u5l Va toTi\^Q»JCvs\v\^'ft^Os» 
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nafciinl mineraL It is also obtained by heatiag alnmios in » ewrent 
of gMeous fluoride of silioou. The alumina beoom^s changed into 
crndfonn crystals which have the oompontion of stanrotide. 

Katile was obtained by the decomposition of a fusible titanate, 
more especially titanate of protoxide of tin, with silica. — ConuHeg 
Headm ; PMUa, Mag,, Na 114. 

FOBlCATIOir OF DIAMONDS. 

SnnifTiTni suggests that Diamond may possibly be a product of 
eryvtaliization from liquid carbonic acid. Diamond often eontains 
cavitiesy and, as Brewster has observed, with accompanying circum- 
stances which point to a strong pressure in the interior, although he 
does not state whether they contained water. 

Brewster explained his observations oi the coloured rings with the • 
UadL cross around the cavities, by ascribing to the diamond a 
gammy consistence and vegetable origin. Simmler suggests that it 
tOMjj ratiier be compared to that of unequally compressed glass. 

To confirm this view of the formation of diamonds, it would be 
necessary to prove that liquid carbonic acid possessed a solvent 
power for carbon similar to that which bisulphide of carbon has for 
sulphur, or liquid sulphide of phosphorus for phosphorus. Expe- 
riments which Simmler made in this direction with a view of pre- 
paring liquid carbonic acid by Faraday's method, gave no results, 
9M the tubes always exploded. — Philosophical Magazine, No. 114. 

DBT SATURATED STEAIC 

Mb. Macquobnb Rankine, C.E., has communicated to the Boyal 
Society a paper " On the Thermodynamic Hieory of Steam-engines 
with (fry saturated Steam, and its application to practice." 

In 1849 it was demonstrated, contemporaneously and ind^ 
pendently, by Professor Glausius and the author of this paper, from 
the laws of thermodynamics, that when steam or other saturated 
Tapour in expanding performs work, and receives no heat from 
without, a portion of it must be liquefied. That theoretical con- 
diudon has since been confirmed by practical experience. 

The principal eflEbot of the " steam-jacket" invented by Watt is to prevent that 
fiooe&ction. 

The ^esence of liquid water in enj considerable qnantitj in the crlinder of a 
steam-engine acts injuriously, bj taking heat from the steam vrhile it is hebam 
mfSadUed., and giving out that heat to the steam which is about to be discharged 
ICoet of the heat so transferred is wasted. 

The only exaei thermodynamio formula for the work of steam hitherto pub- 
liihed (b^ the author in the FhUoaophical Transactions^ 1864, and by Professor 
daoaius m the Philosophical Magazine for 1856), are adapted to steam whidi 
reeeires no heat in expanding. 

The present paper, after recapitulating the general equation of 
thermodynamics, and the special formulae for the pressure, volume, 
and latent heat of steam, proceeds to the investigation of the exact 
formulte for the work of steam which is supplied during ita ev^nn^- 
sion with just enough of heat to prevent any a'<^^T^'\»X\<& "^qxNa^si^. ^ 
it from condenaing, for the expenditure oi \ie»i\i m ^tcAvxRva^^sA^ 
using' that steam, and for its efficiency in pTodMamg moMv?^ ^^^«t . 
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There is ezpbined a convenieDt approzxmatioiL to the exact for- 
mvHsBf foundea on the facts, that for initial pressures of steam of 
from 80 to 120 lbs. on the square inch (mcluding atmospheiio 
pressure), and for ratios of expansion up to sixteen, the pressure of 
saturated steam varies nearly as the seventeenUi power of the 
sixteenth root of its density, and that the expenditure of heat in an 
engine in which dry saturated steam is used, expressed in units of 
energy, is nearly eqaal to fifteen-and-a-half times the product of the 
initial pressure and volume of the steam expended. 

Lastly there are given examples of the application of the fbrmnia 
to the engines of three steam- vessels lately experimented on by the 
author. The dlBplacements of those ships are from 700 to 1100 
tons ; the indicated horse- power of their engines from 226 to 1180 ; 
the initial absolute pressures of steam in their cylinders range from 
82 to 108} lbs. on the square inch, and the ratios of expansion from 
4 to 16. In each case the difference between the results of 
calculation and experiment is within the limits of error of ob- 
servation, and ranges from ^ to -^ of the actual work of the 
steam. The author has computed tables of the results of the 
formulsB, exact and approximate. 



PBEBEBVINa VILE. 

The Abb^ Moigno has communicated to the British Assooiatkm a 
** New Process of Preserving Milk perfectly Pure in the Natunl 
State, without any Chemical Agent.'' To preserve milk for an in* 
definite period is an important problem, which in France has been 
solved in three different modes. M. de Villeneuve was the first to 
preserve milk, solidifying it by the addition of certain solid in- 
gredients, but it was no longer, properly speaking, milk. M. de 
Signac preserved it by evaporating the milk till it became of the con- 
sistence of syrup, rendering it a solid mixture of milk and sugH> 
still it could not be called milk. M. Maben also preserved it hf 
excluding the air and exposing it to an atmosphere of steam about 
100° Cent., thus depriving it of all the gases which it contained, and 
then hermetically sealing the filled bottles in which it had ben 
heated. The Abb^ Moigno opened a bottle which had been elated 
by M. Maben on the 14th of Februaxy, 1854 ; and after a lapse of 
five and a half years, he found it as fresh as it was the first day. H. 
de Pierre has greatly improved the discovery. The means whioli 
he employs to effect the preservation of milk is still heat ; but hert 
applied in some peculiar way, by manual dexterity, first discovered 
by a Swiss shepherd. The Abb^ coold only state that the eCM 
of this new method of applying heat is to remove a sort of diaModeg 
or animal ferment, which exists in milk in a very small quantity! 
and which is the real cause of its speedy decomposition. When 
this species of ferment is removed, milk can be preserved for sn 
indefinite period of time in vessels not quite full, and consequently 
exposed to the contact of rarefied air, a result which was not dETectad 
bjr the proceaB of M. Maben ox tscIYiqx V)&9iX ol !£.« Qay-Lussao^ n 
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tfaej completely expelled those gases whieh otherwise would have 
rendered it sour. The Abb^ then poured from a large vessel into 
l^iasses a milk as natural, as pure, and as rich as when it was taken 
from the cow in the fertile plains of Normandy. Owing to its greater 
specific lightness cream ascends to the top of the vessel, but it can 
i>e easily made to diffuse itself through the milk by slightly shaking 
it before uncorking the bottle. As the vessel is not quite full, a 
small quantity of butter may have been formed, and the milk may 
have become somewhat less rich, but it will still be pure and natural 
milk without any strange taste. 

Professor Gbristison said that, after tasting the specimens of the 
milk brought by tho Abb^, he was of opinion that it was the best 
{weserved milk he had ever tasted. 

MAGNETIC PBOTO-CABBIDE OP IRON FILTERS. 

Mr. Thomas Spencer, of Euston-road, has employed this new 
fiOitering and purifying medium with great success. Among its 
advantages are the following : — First, It deprives water of all the 
colour, taste, and odour which arise from organic matter, such as 
peat, decayed wood, or leaves ; or even that arising from animal 
putrescence. Second, It renders most deleterious gases, including 
sulphuretted or phosphoretted hydrogen, perfectly innocuous, by 
farcing them into combination with oxygen. Third, According to 
the experiments of Professora Brande, Clark, and Mr. Spencer, soft 
wiUer treated by the carbide, or magnetic oxide, has no action on 
lead. Fourth, Water so filtered does not readily give birth to 
animal or putrefactive vegetable life, such being a consequence of 
its deprivation of all free organic matter. Thus, to the water of the 
dirtiest ditch or shallow pond may be instantaneously imparted all 
the healthful qualities of that derived from a deep-seated rural 
spring, though without its usual hardness : the mode of conversion, 
too^ is in principle precisely that employed by nature. To maintain 
tiie health of an army in the field during a summer campaign, 
filters of this material must prove invaluable ; as, with the excep- 
tion of saline water, Mr. Spencer has not found any that might not 
be drank after passing through from S to 12 inches of this new 
medium. Even the filthiest sewer water, emitted into the Thames^ 
becomes bright and inodorous after its passage through such a filter. 
The action in the latter case arises from the singular power of the 
eaiiude to absorb and solidify the gaseous sulphur and phosphorus, 
which are always combined with hydrogen in sewer water. On the 
same principle, the carbide is now found to be by far the best puri- 
fier of illuminating gas that has yet been brought forward. To 
which may be added, the sulphur absorbed, either from sewer water 
or gas, is recoverable at a profit, leaving the qualities of the carbide 
nnimpaired. 

The carbide can be manufactured very cheaply. A cubic foot and 
a cwt. of it are very nearly equivalent, a foot wel^Vxi^ i^^x)!^ 
118 lbs. For purifying water, Mr. Spencer preiet^ V^ia\. xoaAft ^a«^ 
tbe Parkhead Hematite, which he found at t^Q coxsmi^:^^^^^^^*^ ^^ 

N 
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his ezperimentf to be, perhaps, the purest iron one in tl 
dun. This has been since oonnrmed by a Board of Ordnan 
mission. 

Mr. Spencer thus explains the physical powers of pur 
possessed by carbide to arise from its singular property ox at 
to, and condensing upon its surface oxygen^ but without 
into chemical combination with Ihis gas : — 

The action ezeroised bj the carbide on oxjgen maj not be inaptly ] 
that of a niMnet on iron filings, the carbide repreeenting the magne 
oi^gen the mings. We have all obserred that tne poles of a magnet, 
rnendon in iron nlings, come forth coTered with these minute particU 
ajTaa|red in striae. Thus, the;^ are first attracted, and then polarised, 
of which they acquire properties differing from those possessed by the 
The uniform results of all my eroeriments lead me to entertain no d 
the magnetic carbide exerdses first an attractive and then a polarixi 
over ozyeen, of a character analogous to that ezeroiaed by the magnc 
filings. That is to say, the oxygen which the carbide meets in the ati 
or in water, is first attracted to its surface, and, like the iron filings, 
become polarized ; and, to complete the aoalc^, they acquire proj^l 
ing from those of oxygen in its ordinary state. 

^nms, adds Mr. Spencer, I find this polarized oxT^gen to be identica! 
body now known to chemists as ozone, and which is becoming gener 
gnised as one of Nature's chief agents of purification. That this is 
the result of mere speculation on my part ; but, on the contrary, it 
■trable by means of several conclusire experiments. The peculiar 
possessed by^ ozone, or polarized oxyg^, over ordinary oxygen, is it 
of combination with, and consequent neutralization or, every land c 
body havinff an organic origin. 

As regards water, any noxious gaseous bodies that are found in it b 
■tantaneously harmless on encountering the carbide in the process of 
lAus arises from their rapid combination vrith the ozonized oxygen thi 
the lurftce of the carbidiB. __^^ 

THB NEW METAL ALT7MINIUM. 

A PAPER on Aluminium has been read at the Society of 
Mr. Foster, the able Secretary of that Society. First mf 
the extension which chemical knowledge has imdergone in 
times, and the boundless supply of aluminous substances w 
thus been opened up — in granites, slates, sclnst, and esp< 
days — the author pointed out the £ftct that aluminium i 
essential portion of our most brilliant gems, including cor 
the sapphire, and the Oriental ruby and emerald ; and t 
ceeded to remark that, notwithstanding the universal dii 
ores of aluminium, the existence of the metal itself was no 
until the last half century, and its extraction has been attc 
great difficulty. He then detailed the means adopted for p 
sodium by Davy, Gay-Lussac; Th^nard, Mitscherlichy '. 
Donny, Mareska, and, more recently, Deville; and tn 
labouite of Oersted, Wohler, and Deville, in the production < 
nium. After quoting from the paper read by the Bev. J. 
in 1856, on Deville's process, noticiDg the modifications wl 
Morin introduced, and sketchiug the labours of Dr. Pei 
Dick, aud Rose (of Ber\uiL), tVe a.\i\>\iOT stated that Mr. Ger 
JB«ngiishman, had for some tAine i^%a^i\k««ti ^M^aK^^-^oxo^VA i 
the manufacture into ibia covaiVc^. TtA ^.^^'^^^^'^c^^^l ^ 
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the alloyB of this metal wm then pointed oat, as weD as some of 
the diffionlties which were for a time likely to retard its more gene- 
ral nse, the most important being that hitherto no effectual solder 
had been discovered suitable for it. The valuable qualities it pos- 
sessed — ^viz., extreme lightness, oapabiUty of resisting atmospheric 
action, malleability and ductility superior to those of silver, with a 
power of conducting electricity, and other important advantages, 
tended to show that though possibly its susceptibility to the action of 
moisture might render it unfit for some of the purposes to which, in 
the early stages of its discovery, it had been hoped to apply it ; yet 
that, if produced at a moderate price, it would be found a most 
▼aluable addition to our list of practically useful metals. The author 
drew attention to the advantages that it seemed to offer as a substi- 
tate for copper in the lower classes of coinage, for which it appeared 
in every way adapted when produced at a sufficiently low cost. 
^e paper was illustrated by numerous specimens of ornaments, 
medals, and other objects made of this metal. A discussion en- 
sued; in which Professor Tennant, Messrs. Elliott, Hawes, Lau- 
rence, May, Newton, Palmer, Smilh, Strode, Thomson, the Ghair- 
inan, and others took part. 

A Correspondent of the Mechanic^ Magcasme, Kfter reading Mr. 
Foster's lecture, forwarded to that journal a copy of a paper on Am- 
moDio-iodides of Metals, read by the Be v. Mr. Keade, at the 
British Association in 1857. After the reading of this paper. Dr. 
Iiee said : — ''I would also observe that, with respect to the last 
metal alluded to in the paper — viz.. Aluminium, Mr. Beade seems 
to have a particular object in not putting the solution of iodine in 
direct contact with the pure metal, as in the other examples. Here 
he takes an oxide of the metal, alumina, and by a new process at^ 
tempts to solve the problem which has so extensively occupied the 
attention of practical chemists in extracting the pure metal firom its 
eompounds. Mr. Beade lives upon the great basin of Elimmeridge 
•ad Oxford clay in the Yale of Aylesbury. He is, therefore, reaUy 
iSttt owner of a fortune, lying, however, under his feet^ but whid^ 
«iily requires the wand of the chemist to transform it into pure 
metal and current specie." 

M. €k}rt>elli, a French chemist, has discovered a more shnple and 
eoonomical mode than that heretofore practised, for the extraction 
«of Aluminium from clay. By his mode the metal is obtained directly 
"horn clay or argillaceous earth. The material is first washed free 
of all impurities and foreign matters, such as stones, leaves, morsels 
of wood, &^. Two or three ounces of it are then dried, and sub- 
mitted to the action of acid, to get rid of the iron contained in it. 
7or this purpose, M. Gorbelli uses highly-concentrated sulphurio 
•eid ; but nitric, hydrochloric, and other acids have the same effect. 
The earth is dissolved in six times its weight of acid, the earthy 
nmtters are allowed to subside, and the clear liquid is th«Q.\icrax«^ 
off. The residue is dried, heated to 450** to &QQ** c«nMvfgc«^« «s^.^ 
■tiftarw/wds mixed with 200 grammes (between. aVx. soi^ oeN^cv oxx&s^c^ 
BngUab) of veUow pruBBiate of potass, -weM diieOi «iA -^xJX^ei^^wAr 
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the quantity of the latter being increased or dixniniahed in pzopoT' 
tion to the amount of silez contained in the day. To thismiztme 
are added about five ounces of sea-salt, and the whole ia placed in a 
crucible and heated until a white colour is produced. After coolings 
the aluminium is found at the bottom of the crucible. 

As respects the soldering of this metal, until very lately quite in* 
perfect results have been attained. In the Universal Exhibition of 
1856, there were pieces of Aluminium soldered with zino or with 
tin, but this weak solder did not give any solidity. Othen have 
tried to solder with alloys of zinc, silver, and aJuminimn. Mr. 
Denis, of Nancy, has noticed that whenever aluminium and the solder 
melted over its surface was touched with a slip of zinc, the adhesion 
took place with great rapidity, as if a peculiar electric action giie 
it an impulse at the moment of contact ; but this solder also hm 
failed to a£ford much strength. 

At last it has been suggested that the diJQ&culty might be lOFi 
mounted by previously coating the piece with copper, and then iot 
dering together the coppered surfaces. In order to effect this, the 
aluminium, or at least the parts to be soldered, are plunged into a 
bath acid of sulphate of copper. The positive pole of the batteiyii 
put in direct communication with the bath, and the pieces to be 
coppered are touched with the negative pole ; the deposit of copper 
takes place very regularly over the surface of the aluminium. '6!m 
surfaces, thus prepared, are soldered in the ordinary way. 

All these processes are, as is seen, very imperfect, and they now 
have only an historical interest, on account of a new and peiftet 
method of soldering just discovered. The inventor is a gild^ nd 
silverer of metals, belonging to Paris, named Mourey ; he has le* 
cently announced his process in a public meeting of the SoaMt 
d*Encouragement, 

The alloy emplojed is composed of zino and alnmininm. He adopts an isg^ 
nions device. In tiie ordinary war to solder two metals or two pieces of thsHHi 
metal, all that is necessary after naming prepared the two soiiGEuws which an to 
be brought together, is to cover them with solder and to heat them. This wfolt 
of proceeding does not succeed with aluminium. M. Mourey prepaivs eadi rf 
the two surfaces with a first solder, an alloy of aluminium and sine, and tkff 
interposes between the two surfaces thus prepared another alloy richer in'ahl^ 
nium. In this manner the first alloy adheres to the aluminium itself aai III 
second alloy to the fijrst, and thus a perfectly solid and continiiOQa whob k 
obtained. 

The surfaces to be soldered are prepared by being smeared with a mixtaio d 
turpentine, b(^am of copaiva, and lemon juice, then placed on hot coth, wd 
into the parts where the soldering is to take place, the flame of agaa ln^S 
self-acting blowpipe is directed. 

Small pieces of an alloy of 6 parts of aluminium and 94 of noo, are brt^rft 

into contact with the prepared surfaces ; these melt and adhere to the loHMk 

being pressed against thorn by small tools made of aluminium. Thia Ojpflnti 

is a rapid one ; it requires, like any other soldering of this land, a certain aoMi^ 

of care, but not more than in the hard soldering of copper. In each caaestf 

and knack are necessary on the part of the workman, as well as care ina^tHfttfJ 

the temperatures, for the melting points of aluminium and aino are acaramllr 

apart, and there is a fear wbilat melting the solder lest the article itietfisiril] 

melt at the same time. ; 

When the two surfaces have \>©©Ti V\wxb ygB%a^ \}ttfr^-tt» \tw«M^ < jmjjw | 

and kept in contact by iron witea, "pmwita, fc*., aavjv Qt^£mKrs w^AMterii\i«a 
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of the hard solder (80 of lino, 20 of alumiiiiam) are then placed at the pointa 
cf oontaot, and the heat from a lamp is then appUed, and the seciMid tolder 
adta, ntna in, and adheres to the two lajers of soft a^er, and thus forms » 
■tR»g joint. The artidea thus prepared are sufficiently strong and homogeneooi 
to allow of their being re-worked, and the joints will hear filmg. 

M. Christofle has communicated to the French Academy of Sciences, 
m the form of a letter to M. Dumas, the result of some experimenti 
made with Aluminium-bronze. He says : — 

" We hare appUed the bronze of almnininm to two uses, for which its qnali- 
ties of hardness and tenacity seemed specially fitted. The success has been auite 
equal to our expectations. The first is in the construction of bearing surfaces 
for rotating axles ; the second for slide yalyes and other bearing surfaces exposed 
to mnch motion. Of these applications the following are examples :•;— The 
joamala for the axle of a polishmg wheel, making 2200 reyolutions i>er minute, 
were made of aluminium bronze eighteen months ago ; they have laisted to the 
present time. Other bearing surfaces under similar conditions do not last more 
than three months. Again, the slide bars of a sawing machine, the saw moving 
with the ydocitj of 240 revolutions per minute, were made of aluminium bronze. 
It^ has been used now one year without any apparent trace of wearing out. 
Slide bars of ordinary bronze would not, under similar circumstances, have 
lasted four months. The second application ofHhe aluminium is for the mann* 
ftotnre of ordnance, gun-barrels, howitzers, and fire-arms. A pistol-barrel hav- 
inf been constructed of it in our manufactory, it was tried in the practice-eround 
<n Benette, and was subsequently forwarded to the e:dubition at D^on. It was 
aalriected there to every kind of test, in the presence of the jury; it bore them 
to the ntmost of our expectations. 

** We do not wish it to be imagined that this trial of a pistol-barrel can prove 
eOBolnsively the value of the metal for ordnance, but the comparative experi- 
ments made by us between this metal, bronze, iron, and steel, have demon- 
strated its immense superiority over the others. So strong is our conviction (m 
tins point that we have requested the Academy to support our application 
to the Minister-at-War to be permitted, at our own expense, to make such a 
yieee at artillery as may be thought most proper for testing the properties of 
ehnniniiun bronze as a metal for guns. We look for great results in this direc- 
tioo, which we shall fed proud to associate with our name, at the same time 
TCodering thanks to M. Saint Clair Deville, to whom is due the discovery of 
those all(^ for which there api>ears so brilliant a future. 

'* The Isrse bar deposited in the office of the Academy is intended to be forged 

~ bored for a minie rifle. The small bar has already been forged, at a cherry 
b, when it works like steel of the best quality, whilst it is well known that 
bronze is brittle when heated." 



INHALATION OF OHLOBOFOBM. 

A PAPEB has been communicated to the French Academy of 

Medicine by Dr. Beraud, on the subject of Dr. Faui'e*s method 

of Administering Chloroform. This method consists in causing that 

V agent to be inhaled by one nostril only, the other remaining mean- 

: wule in free communication with atmospheric air. The apparatus 

is extremely simple, consisting of a bottle with two necks or tubula- 

toreSi and capable of containing 100 grammes of water. An india- 

^. .'.mbber tube with a tapering end is adapted to one of the necks, and 

f' t is intended for insertion into the nostril ; the other neck remains 

ta ^..open, the operator stopping it with his thumb when necessary. The 

:j r. iabe is 17 centimetres in length, and has a diameter of at least 13 

^ ' millimetres. To use this apparatus, pour about 10 or 12 grammes 

. '■ ni chloroform into the bottle, and having stopped ^.Vie 0*^x1 VoXsv^Ss^^'Q^ 

^ with yoDT thumb. Jet the patient receive t\i© t\xV)e \tv\.o\Na'^'^'*'^? 
^ I noommending bim to breathe naturally. T\iQT« \>^ai^ "ao <»\0Bsss5Ssa-- 
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cation between the bottle and the atmosphere, the chloroform doei 
not evMorate, and the patient is not aware of any nnpleaeant wnnp 
tion. The subject havlDg now acquired the hiStiit cSf breathing in 
that way, the operator gn^oallj shiokens tiie pressore of his thumb, 
and allows a little air to enter, by which means the patient inhales 
atmospheric air charged with a little chloroform. From that mome4t» 
accor(ting as the painful sensation increases or diminishes, the ontar 
air is alternately admitted or excluded, imtil the thumb being 
entirely withdrawn, the patient receives the fiill quantity requited. 
The operation may also be conducted thus : — Let the patient breathe 
through the empty bottle, and then introduce a drop of chloroform, 
then another, and so on gradually. The great point is not to allow 
the effluvia of chloroform suddenly to exercise too irritating an 
influence upon the respiratory organs. After the second or third 
minute the operator should shake the bottle, so as to project the 
liquor on its sides, by which the evaporating surface is consideraUy 
increased. Should the patient happen to open his mouth the opeiaiter 
must close it with his hand. By this process the patient rods no 
pain, no sensation of suflfocation or dyspnoea, nor is there any coDr 
gestion of the brain. Hie state of anaesthesia may be continned with 
the greatest ease, and without danger, by keeping the tube ready to 
be again introduced into the nostnl, if necessary ; nor is these any 
possibility of sudden asphyxia, as the effects of the agent deveikipo 
themselves very gradually. 

LOCKJAW AND CUBABE POISON. 

Db. Maneo has sent to the French Academy of Sciences, thecn^ 
cumstantial account he had promised of his unsuccessful attempt to 
apply the Curare poison to the cure of Lockjaw. Dr. Yella, of Turin, 
first experimented with curare on a soldier whose wound had caosed 
lockjaw. It was there shown that the tetanic spasms were regolarij 
appeased by the introduction of curare into the system ; nor md this 
occur once or twice, but during the whole period of the treatment, 
which lasted above a month. Dr. Yella's testimony is corroborated 
by his chief physician, Dr. Salleron. Here, on the other hand, Dr. 
Manec, aided by Dr. Yulpian, who has been for years engaged in 
experimenting upon curare, operated on a patient aged 39, suffering 
from a compound fracture of the shoulderblade. Symptoms of trau- 
matic lockjaw appearing, Dr. Manec made an incision in the Iflft 
arm, and introduced into the wound two drops of a solution of cnrue 
in the proportion of half a milligramme per drop. The dose wii 
repeated 10 minutes later, but without any result. Another incision 
was made in the thorax, and the poison introduced in the proportian 
of half a centigramme per drop ; this was repeated at intervals of 
from. 10 to 7 minutes, still without the slightest success. At but 
a small bolus of 2^ centigrammes of pure curare was introduced into 
the incision in the arm ; then, the patient having been seized with 
s violent tetanic convulsion, five drops of a solution of 20 centi- 
grammes of the poison in one gramme oi 'yt^XAx ^ete vntcKMiuced into 
the cellular tissue above the right ab.ou\.dfiT\MTi& \ >^«ii« «&va^ ^ikim^ 
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tbe right one — and no aUeriaitioii at all mm obtained, the patient 
dying at 10 p.m. on the next day. The operatort imagining that 
tneir onrare might be impure or qwilt, afterwaida tried it on a dog, 
on which it produced itii OBoal effect. We leare the p r o fee ai on to 
decide between two such opposite results, obtained by equally tmst- 
iporthy practitioners under circumstances equally dedsiTe and equally 
authenticated. Dr. Vella was, however, more fortunate in a third 
eaeoy that of a sergeant, aged 35, who had been struck with a bullet 
in tiie right foot at the batUe of Magenta, June i : he reoovered 
after six weeks' treatment. M. Yelpeau cast some doubts on the 
eofficiency of the fact to establish the vidue of curare as a specific 
against tetanus, seeing that it is a most dangerous poison that 
requires to be handled with extreme caution. M. Claude Bernard 
lemarked that the extraordinary tales related of curare contained 
much exaggeration, but that it could be safely introduced into 
therapeutics like prussic acid and other deadly poisons. — Cfalignatu^$ 

mSW DISINFIOTANT. 

M. BuBDEL has sent to the French Academy of Scienoet, a com- 
munication on MM. Come and Demeaux's Disinfecting Compound. 
M. Dumas having in a previous sitting remaiked that if it be 
jdmitted that the emanations of tar ozonize the air, the above com- 
pound owed its efficacy to its prompt combustion of miasmatic 
«ffluvia by means of the ozonized oxygen it contains. M. Burdd. 
has endeavoured to tost the truth of this remark by experiment. 
In the cleansing of a canal a quantity of very fetid mud was thrown 
eut, in the presence of which Schonbein's ozonometer revealed no 
trace of ozone. M. Burdel had this mud mixed up with a compound 
ef mari and tar, when the fetid odour immediately disappeared, and 
4he ozonometer marked seven degrees after the lapse of 12 hours. 

NEW STOFPINa FOB DBOATSD TBETH. 

M. Fkioutikoeb communicates the following recipe to the Repet' 
toire de Pharmacie : — Take of powdered glass 1 part, oxide of zinc 
8 parte, and mix them intimately. The two substencee must be in 
impalpable powder, and tbe latter mast be free from carbonate of 
xinc Then take of a solution of chloride of zinc (density 1*5 to 1 *6) 
50 parts, borax 1 part. Dissolve the borax in a little hot water, and 
pour it into the chloride of zinc ; borate of zinc is precipiteted, which 
disappears on agitating the mixture. To make the stopping, mix 
the powder with enough of the solution to form a stiff paste. Only 
■o much as may be wanted at the time should be mixed, as the com- 
pound quickly hardens. Iq the course of a day it becomes as hard 
4M marble, and remains so, even after prolonged contact with water. 
If tbe ingredients are pure, the stopping is perfectly white ; but if it 
be required to mateh teeth of a yellowish colour, the necessarY tvo^ 
may be given by mixing a little ochre with \iVlq'^o'«^<^t. — ^0\weTO^.<iO^• 
News, No, 1. 
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ANIICAL OOMPOSITIOV^ 

Thkbs has been read to the Royal Society an elaborate " Uzpe- 
rimental Inquiry into the Composition of some of the Animals nd 
and slaughtered as Human Food.'' By Mr. J. B. Lawes, F.B.S.r 
F.C.S., and J. H. Gilbert, Ph.D., F.C.S. 

After alluding to the importance of the chemical statistics of 
nutrition in relation to physiology, dietetics, and rural economy, 
and explaining that the branch of tiie subject comprehended in the 
present paper is that of Animal Composition, the authors proceed ia 
the first place to state the general nature of their investigations^ and 
the manner in which they were conducted. We have only space te 
quote a portion of the authors' conclusions : — 

It would appear to be unquestionable that the influence, on the 
large scale, of the introduction of animal food to supplement our 
otherwise mainly farinaceous diet, is to reduce, and not to^creasi^ 
the relation of the nitrogenous or peculiarly fleidi-forming, to th* 
non- nitrogenous constituents (reckoned in their respiratory and &tf 
forming capacity) of the food consumed. 

That, nevertheless, a diet containing a due proportion of animsl 
food is, for some reason or other, generally better adapted to meet 
the collective requirements of the human organism than an ex- 
clusively bread or other vegetable one, the testimony of oommoi 
experience may be accepted as sufficient evidence. Whatever may 
prove to be the exact explanations of the benefits arising from a 
mixed animal and vegetable diet, it is at any rate pretty clear that^ 
independently of any difference in the physical, and perhaps even 
chemical relations of the nitrogenous compounds, they are essen- 
tially connected with the amount, the condition, and the distriba- 
tion of the fat, in the animal portions of the food. 

Fat is the most concentrated respiratory, and of course fat-storioff 
material also, which our food-stuffs supply. It cannot be doubted 
that, independently of the mere supply of constituents, the condi- 
tions of concentration, of digestibility, and of assimilability, of our 
different foods, must have their share in determining the relative 
Tidues, for the varying exigences of the system, of substances whicb|. 
in a more general, or more purely chemical sense, may still justly he 
looked upon as mutually replaceable. 

By the aid of chemistry, it may be established, that, in the admix* 
iure of animal food with bread, the relation (in respiratory and fair 
forming capacity) of the non-flesh-forming to the fleidi-forming 
substances will be increased ; and further, that in such a mixed 
diet, the proportion of the non-flesh-forming constituents, which will 
be in the concentrated form, so to speak, of fat itself, will be con- 
siderably greater than in bread alone. Common experience also 
testifies to the fact of advantages so derived. It renuuns to 
physiology to lend her aid to the full explanation of that which 
chemistry and common usage have thus determined. 

ANIMAL rOOB A^TD 'BB.TLAD. 

Db. Oilbeet has read to the CViemicaX ^«»\«iVj ^ \K^«t **^yB.'^ 
composition of the Animal portion, oi ova "EoodL, mA oix \\a vSaJosK* 
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to Bread." The general oonclosions were, that only a small propor- 
iion of the increase of a fattening animal was composed of nitro- 
genous matter ; that from five to ten per cent, only of the 
nitrogenous matter of the food was stored np in the body of the 
animal; but that the amount of fat stored up was frequently 
greater than the amount supplied in the food, despite the loss 
incurred in the maintenance of the respiratory function. Hence 
the comparative values of fattening foods were proportional rather 
to the amounts of respiratory than of assumed flesh-forming consti- 
inents. It was calculated that in those portions of the carcases of 
cxen actually consumed as human food, the amount of dry fat was 
from two to three times as great as the amount of dry nitrogenous 
matter ; and in the eaten portions of the carcases of sheep and pigs^ 
more than four times as g^at. By substituting for the above 
}fft>portions of fat, their respiratory equivalents in starch, so as to 
allow of a comparison between meat and bread, the ratios become 
6 or 7 to 1, and 11 to 1 respectively. From the independent deter- 
minations of Messrs. Lawes and Gilbert, Dr. F. Watson, and Dr. 
Adling, it appeared that in wheat bread the ratio of starchy to 
nitrogenous matter was as6or7tol, so that in bread the propor- 
tion of assumed flesh-forming constituents to respiratory constituents^ 
was greater than in the eaten portions of sheep and pigs, and quite 
equal to that of the eaten portions of oxen, a conclusion altogether 
oppoeed to the prevalent notions on the subject. 

TRAN8F0BMATI0N OF WOODT FIBRE INTO SUOAB. 

Pelouzb has announced the important results which follow. 
Cellulose precipitated from its solution inammoniacal oxide of copper 
by a feeble acid is soluble in dilute chlorohydric acid. Ordinary c^n- 
kM8 is soluble in concentrated chlorohydric acid ; water forms with 
this solution a precipitate of dazzling whiteness ; at the end of two 
days the precipitate ceases to form, and all the cellulose has been 
transformed into sugar affording the characteristics of glucose. 

The transformation of cellulose into glucose can be effected by a 
prolonged ebullition in water containing a small quantity of sulphuric 
or chlorohydric acid (some hundredths) ; paper, old linen, sawdust, 
and any cellulose more or less pure, can be thus turned into sugar i^ 
the end of several hours' boiling. 

Pelouze thinks that this reaction will become the basis of a new 
branch of industry — one which has often been attempted since Bra* 
oonnot succeeded in 1819 in transforming lignine into glucose ; be 
thinks that the transformation would be rende/^d much more active 
by operating in a close vessel at an elevated temperature. 

Lastly, Pelouze announces that, by treating cellulose with caustic 
potassa in fusion at a temperature between 150** and 190** C, and 
dissolving the product in water, a substance can be separated from 
it by acids which has the composition of cellulose, but differs €ccn&. 
it in that it is soluble in the cold in alkalies •, it c\\axi^ \SiVi %».^^ 
in the presence of chlorohydric acid. — ^£[illimau*s Amerlcatw Jowtt^^ 
o/SeieneeandArtaforJuiyy 1859. 
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DRixonov or xefallio poibonb nr xkdioo-lsoal inquihub. 

In JAo\ug and Kopp's Anmual Report for 1850, Enriish edituxii 
pase 409, a prooea is given by.Gaultier de GlaubryforttLe DeteotiflB 
of Metallic Poisons in organic mixtures by their electrolytic decom- 
position. The method is stated to be conveniently applied In 
judicial analyses. Has any instance been recorded of the employ- 
ment of such a system ? And what form will antimony and anenie 
assume ? Will they escape as gaseous hydrogen compoimds, or be 
deposited as reduced metal on the negative plate ? — Chemical New, 
Ncl. 

BEHrSCH^S TEST FOR ARSENia 

Jx experimenting on different solutions of the Salts of Arsenic by 
Beinsch's test, it is very important to know that there is a conn- 
derable difference in point of time before the copper wire becomsi 
coated with arsenic. The arsenites show it almost the instant ths 
liquid boils ; whereas the arseniates, or more highly oxidized sah^ 
require a longer time and greater d^ree of concentration bdfore any 
deposit is obtained. A knowledge of this fact may prevent §m. 
erroneous conclusion being dra¥m as to the presence of arsenic, it 
though it may not be immediately detected. 

In combination with chlorates, as proved by Dr. Taylor m 
Smethurst's case, no deposit is obtained, the arsenic remaining ia 
solution ; whilst the copper is dissolved, and imparts a blue o3oar 
to the liquid. 

The delicacy of Beinsch's test has been greatly v/nderrated bj 
Taylor, Brande, and others, who state that arsenic fails to be de- 
tected when diluted to 120,000 times its bulk. How such a mistake 
should occur I cannot imagine; since, in accurate experimenti 
lately made by me, I have detected it at a dilution of 560, 000 times ; 
and when at 280,000 times, the layer is so strong as to be fit ftr 
sublimation, having a bright steel colour : at 560,000 times, how- 
ever, the deposit is more of a violet colour. These experiments mn 
made by dissolving a grain of arsenious acid in a pint of diatiUid 
water, and diluting from time to time. 

Compared with arsenic no deposit of antimony from a solation 
of tartar emetic took place at either of these points of dilation.-* 

Chemical Newt, No. 1, 

marsh's test for arsenic. 

Dr. Odlino, in a paper read by him to the British AssodatioDf 
has shown that numerous and varied bodies, including the organic 
substance contained in ordinary vegetable tissue, animal tissufl^ 
salts of copper, and oxidizing salts, prevented the formation cl 
arseniated hydrogen, and thereby defeated the action of Marsh's 
test. As a mode of separating the arsenic from these interfering 
substances, the author recommended the process of distillation witi^ 
muriatic acid, whereby arsenic in form of trichloride of arsenic ii 
isolated in a form suitable for testing. 

A remark made by Mr. Trevelyan during the late meeting of 

the Britiah Association at A\>eTdeeiii, ^\\ai\>\t. ^aa the opinion of some 

that arsenic, when taken in. amaXi o^^axi^^AeA, N9%a\!ks^\.^f^iiNjQCtfiSQa^ 

the sjretejn — brought forth & "warmng tcom.'Vit.Tiw^QfeTsj «b&^ 
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Pretideoty not to put any faith in the statemeot in Dr. Johnston's 
Ckmrnstrff of Common Life, that aneoie is taken by the girls of 
l^^l to improve their complexion, and that when taken oonstanUy 
the mtem becomes used to it, that being the reverse of the fEtct. 
Mr. Liveing observed that he had heard that this use of arsenic had 
been told to Dr. Johnston by a practioal joker, who did not like to 
oonfess his imposition after it had been made public. 

ARSENICAL VLT-PAPKRS. 

Mb. Habbt N. Dbafeb has communicated to the PhartMbOWiical 
JonrntU, No. 5, the following paper : — 

While criminal poisoning with arsenic is a matter of so firequent 
occurence, all faucta which tend to lessen the difficulty of convicting 
the prisoner are of the highest importance. A medical jurist ap- 
pointed to investigate such a case would, in all probabiUty, litue 
think of seeking the source of the poison in a fly-i^aper. 

Fly-papers are sold by the thousand ; there is scarcely a house 
without them ; they are positively stated to be perfectly harmless 
to animal life of a higher order than that of our insect pests. That 
sach is, however, far from being the case, the following results of an 
sanunination of them will show. The papers selected for examination 
as being those most generally employed, were those known as 
<«Pkpier Moure." 

Four of the sheets were taken at random and digested with dilute 
hjdzochloric acid until a pulpy mass was obteined. This pulp was 
tMn placed on a filter and washed with distilled water until the 
filtered fluid amounted to about four pints. This was next evapo- 
mtod until only eight ounces remained, and sulphide of hydrogen 
was passed into it for two hours. Daring this time a copious pre- 
dpitato of sulphide of arsenic was thrown down, and the beaker oon* 
taming the fluid was therefore set aside in a warm place to ensure ite 
oomplete separation. The precipitete was collected on a filter, 
washed, and dissolved in dilute solution of ammonia, from which it 
was re- precipitated by hydrochloric acid. The pure sulphide of 
araenic was finally collected upon a tared filter, dried, and weighed. 
Its weight was found to be 12*675 grains, equivalent to 10 '201 
grains of arsenious acid. The average quantity of arsenious acid 
contained in each of the sheets was therefore 2*55 grains, quite 
enough to destroy a human life. 

Is it not rather an evidence of faulty legislature, that while restrio- 
tions are placed upon the sale of arsenic as arsenic, the poison should 
be so readily obtainable in the form of '' Papier Moure f* 

It may not be uninteresting to mention that the presence of arse- 
nic in a fly-paper may be very readily detected by moistening a strip 
of the paper with a solution of an alkaline acetate, drying by the 
fire and igniting. As the paper smoulders away the unmistakeable 
odour of alkardin affords ample evidence of the poison. 

In the filtrate from the sulphide of arsenic I found iron a.i\.<l\xxs!L^., 
derived, of course, from the tissue of the paper \\a^^ qai^ ow ^'^^ 
poratioD, a dArk-ooloured extractive matter, 'w\l\Oq, owsw^ ^ *"^ 
being much modi&ed by the chloride o£ amiaoiiYaxa. lorcvaft^ '^sx 
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the coone of the analysifl, I was unable to identify. There wa» 
also a oonmderable quantity of potash, which had doabtieas eeired 
the pmpoBe of dissolving the arsenions acid. 

** ABBEinC KOT INJUBIOUS TO LABVJB OF FLIEB." 

A FAFEB \<rith this title, by Mr. Storer, of Boston, XT. S., hai 
appeared in SiUimaiCa Journal, in which it is stated that withiii 
forty-eight hours the bodies of some rats which had been poisoned 
with arsenic were thoroughly flyblown and covered with a multitude 
of larrse. These, after consuming all the flesh of the rats, concealed 
themselves in sheltered comers, and in due course were oonYeiiad 
into chrysalids. This is remarkable, as it is well known that 
themselves are quickly destroyed by arsenic 

ABSENIO IN OBZEN FAFEB- HANGINGS. 

As this subject continues to excite a good deal of attention, 
give a simple method by which the presence of Arsenic may be 
immediately recognised, and, if necessary, the quantity determmed. 
Immerse a measured piece of the paper, say two square inches, in 
strong ammonia. If a blue colour be communicated to the ammonia^ 
the presence of arsenic may be suspected. For a proof, remove ths 
paper, and drop into the test glass a small crystal of nitiate of silw, 
which, if arsenic be present, will quickly become covered with a 
yellow coating, which will disappear on stirring the liquid. If nov 
it is wished to estimate the amount of arsenic, immerse the papff 
again in fresh ammonia until the liquid is no longer coloured Um^ 
then evaporate all the solutions to dryness. Mix the residue with 
three times its weight of black flux, or carbonate of soda, and sub- 
lime in a glass tube ; then cut off the end of the tube, dissolve ths 
sublimate in hydrochloric acid, and precipitate with sulphuretted 
hydrogen ; collect the precipitate on a weighed filter, wash wdD» 
dry, and weigh. Each grain of the precipitate corresponds to 0*8 
of a grain of white arsenic. — Chemiccd News, No. 1. 

ABSENIO IN ABTIFIOIAL MANUBES. 

Pbofessob Davt has read to the Royal Dublin Society a paper 
'* On the presence of Arsenic in some Artificial Manures, and its ab- 
sorption by Plants grown with such Manures." 

It is well known to chemists that sulphuric acid or oil of vitriel, as 
it is met with in commerce, almost always contains variable propor- 
tions of arsenic ; but it appears to me tiiat this fact has been over* 
looked by the public, and that they are not aware to what extent 
this highly poisonous substance occurs in general in oommermal 
sulphuric acid, and thus becomes the means by which arsenio 
enters the different substances in whose preparation that acid is 
employed. 

We have not space for the details of the experiments, but give the 
author's conclusions : — 

These experiments appear to me to \>« '^«t(«c:V\:j co>ci<&Vislye as to the pomr 
poaseseed, by some plants at lea&t, oli tsAosi^ "«\j wwemo'j'^aft.^X ia xBtawlMtd 
uito the BoU by artifidal muxurea 'wYdoli ooutwao. VX.» wwv-wXtfsaXJBBj «» wq^ovi 



CnEHICAL SCIENCE. 205 

ia the QtiuJ WSJ and proportioiu bj agricnltariato, and Iioir objectionable it is 
to UM any materiala in uie preparation of those mannres which will introdooe 
BO destruotilTe and danf^erous a substance as arsenic into the soil. 

I thought it would be desirable to ascertain the proportion of arsenic present 
in the brown sulphuric acid used by one of our Dublin manufiscturers for the 
purpose of making superphosphate and other manures. In 12 fluid ounces of 
the acid, by the usual methods of determining the quantity of arsenic in such 
cases, I obtained an amount of metallic arsenic equivalent to about 12 grains of 
crsenious acid, or 1 grain to each fluid ounce ; and the ounce of acid weighing 
about 800 grains, the arsenious acid would be jhs^ P^^ o^ ^^ weight of the 
add, which would be equivalent to about 2*8 lbs., or nearly 3 lbs. weight in the 
ton of sulphuric acid.. But it is probable that the generality of brown sul- 
phuric acid employed contains much more arsenic than this sample I examined, 
its apeciflc gravity being about 1*780, whereas the usual strength of the acid is 
r846. Dr. Owen Bees found 13'5 grains of arsenious acid in 12 fluid ounces of 
C(Hnmercial sulphuric acid ; and Mr. Watson, in the London Medical Qazette^ states 
that the smallest quantity of arsenious acid which he detected in the same amount 
of commercial acid was 21*3 grains. There is therefore every reason to suppose 
that the acid usually employed for M^ricultural purposes contains a far greater 
quantity of arsenic than the sample 1 examined ; and as the proportion of sul- 
phuric acid used in ma^ng these artificial manures is very large (thus, for ex- 
ample, in the manufacture of superphosphates, the most valuable manure of 
tUa olaas, about one ton of acid is used for every two tons of bones employed), 
the quantity of arsenic present in such manures must be considen^le. 

These fiscts appear to me to have some important bearings ; for though the 
quantity of arsenic which occurs in such manures is not large when compared 
with their otiier constituents, and the proportion of that substance which is 
thna added to the soil must be small, still plants may during their growth, as in 
the ease of the alkaline and earthj aalts, take up a considerable quantity of this 
sobstance, though its proportion m the soil may be but very smaU. Further, as 
atMnio is well mown to be an accumulative poison, by the continued use of 
TMBtables containing even a minute proportion of arsemc, that substance mar 
eoUeot in the system till its amount may exercise an injurious effect on the health 
of man and animals. 

Ab connected with this subject, I may observe that I was informed of a curious 
ftet^— that sheep did not appear to like Mr. Bathbone's turnips, winch were 
grown with superphosphate, so well as those where the ordinary fitrm-yard 
manure had been employed, and that they could not be made to eat enough of 
tt» former turnips to fatten them properly. If this was really the case, it 
woold appear to ravour in some degree my views as to the probable unwhole- 
■omeness of vegetables grown with manures containing even m small quantities 
•o deadly a poison as arsenic, which my experiments have shown that plants are 
oa»able of taking up from such manures. 

Finally, these mvestigations appear to have a medico-legal bearing ; for in 
cases of suspected poisoning by arsenic, where the evidence may chie^ depend 
on the detection of a smaU quantity of that substance in the liver and other 
Tiaoeca, as is sometimes the case, my experiments would tend to throw much 
doobt and uncertainty on such cases, because the presence of a minute quantity 
of arsenic in the viscera may not be owing to its direct administration, but to 
its having found its way into the system mrough the vegetable and, indirectly, 
animal food taken by the individual. 

These and other important considerations connected with this subject can 
only be determined by a series of carefully conducted experiments, which I 
purpose oommendng, and I hope at some future time to nave the pleasure of 
oommnnifiating their results to this Society. 



THE ADULTERATION OP FRENCH WINES BY PLASTER 
long been permitted under certain regulations. It is now 
strongly protestsd against by three eminent French chemists, MM. 
Bouchiu*dat, Payen, and Barral, in a report on the subject. KwoK^c^s:^ 
dbemist^ M. Poggiale, says : — '' The addition oi -^^^Xat \a ^*vc^^ 
eauMff the disappeartaice of the most useful aaVta, VJ^^\i\\.M\.x«XA ^'^^ 
pbogphate ofpotaab, and the phosphates oi \ime and m».'g^wsva.> «xv^ 
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replaoei them by principles which we ought to consider iimirioQi 
to the human oi^nism, since they are not found in the blood or 
other animal fluids." — RSpertoire de Chimie, 

LEAD IN BNUFT. 

It has long been known that Snuff contains Lead when it has ben 
kept in vessels made of that metaL A commission of Cknni& 
chemists have determined, after long research, that snuff wrapped 
in lead, even when covesed with paper, or combined with tin, gn* 
dually becomes poisonous by acting upon and taking up the m^iL 
They recommend snuff to be kept in paper, coated with waX| gotti 
percha, or some resinous snhat&nce.—Jov/rnal de Phcumacie, 

COAGULATION OF THE BLOOD. 

Db. Dayt, F.E.S., has communicated to the Boyal Society of 
Edinburgh the following paper : — 

Dr. Richardson, in a recent and elaborate work on the Blood, n 
extension of .a Pxize Essay on the cause of the Coagulation of tldi 
fluid, has endeavoured to prove that this phenomenon is of a chemi- 
cal lund, depending on the escape of the volatile alkali. 

Dr. Davy describes three sets of experiments, which he has iitfli- 
tuted for the purpose of testing Dr. Richardson's h3rpothesi8. Ift 
all his trials on blood, he has used that of the common fowl, its pM- 
perties being best adapted to the objects in view. The results eb^ 
tained were briefly the following : — 

1. Ammonia added to the blood in small quantities did not prerent its ooiflR^ 
lation ; in larger quantities it retarded coagulation, and rendered the blood TimdL 

2. On exposing mixtures of blood and ammonia, and of water and ammomakto 



the open air, the loss of weight sustained in two or _three minutes — the time it- 
ouiredforthe (n 
delicate balance. 



red for the coagulation of the blood — was hardty appreciable, luing a wiy 
icate balance. 
3. The moist fibrin of the blood subjected to the action of ammonia ' 



a. Toe mout norm oi me oiooa sumeccea to ine acuon oi ammoma 
to be rendered transparent and riscid, but to be very slightly solablo. 

These results, and others, such as the coagulation of the blood ii 
close vessels, and the volatile alkali not having hitherto been deteoted. 
in healthy blood, have led the author to the conclusion that the pb^ 
nomenon under consideration still remains an unsolved problem ; aai 
that on the ground of mere probabilities pt is not easy to say whiek 
of the two chief hypotheses advanced concerning it---the fllwiniBf^ 
and the vital — ^is deserving of preference. 

BED DYES. 

Mb. Bbooman has patented an improvement in the preparation ef 
Bed Dyes. The inventor boils for fifteen or twenty minutes a mix- 
ture of aniline and anhydrous bichloride of tin. At first the mixtoie 
assumes a yellow, then a reddish tint, and finally changes to a beau- 
tiful red. The mixture is liquid while hot, but when oold becomeB 
gelatinous. The gelatinous mass is boiled with water, and filterad 
hot ; and the colouring matter is precipitated from the filtered liquor 
as it oooh. To completely septtm^A \Xi\& ^vslouring matter, the 
patentee disaoJvea in the ViquoT eW^iex ^ \xsSxiS^ ««R«\aXA, «xiiS&ufi»a 
or earthy chloride, an alkaline phoBp\iab\« ox ^^w^oK^JiaXA, « <a^ 
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ride of meroury, which precipitates the whole of the oolouriiig matter. 
For dyeing, either the solution obtained, by boiHng the mixture in 
water, or the solid colour dissolved in water is used. Hie usual 
mordants, except the mineral acids, may be used with it. To ob- 
tain a solution sufficiently strong to print with, the mixture of ani- 
fine and bichloride of tin is treated while hot with acetic acid, alco- 
hol, or wood spirit^ and the colouring matter is precipitated as before 
demaHibed. Another red dye is produced by mixing with uiiline bi- 
ohloride of mercury, perchloride of iron, or protochloride of copper, 
and treating this mixture as the former. The inventor gives the 
name of Fuchsiacine to these colours, from their resemblance to that 
of the fuchsia. 

MADDBB. 

Thb colouring properties of this invaluable dyestu£^ prepared from 
the root of the Kubia Tinctorum, is the subject of a long and interest- 
ing paper by Dr. Edward Schunk, F.R.S., in a late number of the 
Jov/mal of the Chemical Society. Madder attained its eminent posi- 
tion in dyeing without the aid of scientific chemists, and it is only 
lately that their attenti6n has been directed to it. Since they have 
done so, however, various interesting discoveries have been made — 
viz., Alizarine and Purpurine, and, in consequence, Garancine, by 
Bobiquet, Colin, Persoz, and others ; and Xanthine by Kuhlmann. 
To these Dr. Schunk has added Bubian, Yerantine,' and compounds 
from them. He gives, in conclusion, the results of his researohes in 
a tabular form at the end of the paper. To it is subjoined an account 
of the optical characters of Purpurine and Alizarine, with an illus- 
fntion, by Professor G. G. Stokes. 

NEW GBEEN COLOUB. 

Db. Gbace Calvebt has presented to the Manchester Litwary 
and Philosophical Society, in the name of Mr. Amaudon (from 
Turin), a paper, and samples of Green Colours used in painting and 
printing, and especially referred to two new chrome greens, one of 
wliii^ is a new compound, corresponding to the monohydrate of ses- 
^piioxide of chrome Cr^ O^ HO. The author commences in his work 
to point out the qualities which a good green ought to possess, in 
order to be suitable for painting. Then he reviews in a few words 
tile different greens which are found at present in the market, to- 
gether with the nature and properties of the same. Beginning with 
the history of the works already published on this subject, he next 
gives the description of his process for preparing lus monohydrate 
of aesquioxide of chrome, and which consists in exposing the hi- 
diromate of potash mixed with phoq>horic acid and any desoxy- 
dking agent (for example, ammonia), for some time to &e action 
of h^t. The soluble salts are then removed by washinff. 

The green so prepared has not only a beautiful shade, but^ like 
that of Mr. Guignet (made by decomposing the borate of oxidA 
of chrome by water), possesses the curious pTO]^«nc\.';} oil T«i&aAxcai% 
green under the in^uence of artificial Ught. "Dr.<o«2««rNi^i^&<^^'"^*»' 
amted some muahna printed by M. CamiHe lise<^\Vi\, ol'i&^sSyv^^ 
with fucbaine, a product obtained from \ih» amk!iM\e o^ ^^w^ ^®* 
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This colour was very remarkable from the exquisite bloom of the 
pink shade obtained when fixed with albumen. 

MAUVE DTE. 

The Art Journal stateR that the exquisitely beautiful Dye for silki, 
the Mauve, is prepared by taking equivalent proportions of sulphata 
of aniline and bichromate of potash, dissolving them in water, mixings 
and allowing them to stand for several hours. The whole is then 
thrown upon a filter, and the black precipitate which has formed is 
washed and dried. This black substance is then digested in coal-tar 
naphtha, to extract a brown, resinous substance ; and finally digested 
with alcohol, to dissolve out the colouring matter, which is left be- 
hind, on distilling off the spirit, as a coppery friable mass. This ii 
the dyeing agent producing all the charming varieties of purpki 
known by the name mauve, which, as it appears to us somewhat u- 
appropriately, has been given to this colour. The particularity of 
these purples consists in the peculiar blending of the red and bine of 
which they are constituted. These hues admit of almost infinite Vft* 
nation ; consequently, we may have many varieties of red mauve, 
and as many of blue mauve, and any depth of tint can be secured. 
The permanence of these hitherto fugitive combinationB is their 
strongest recommendation. 

IfEW BLACK DTE. 

A Pabis Correspondent of the Critic says that the New Black 
Dye which has just been discovered in Algeria is the great object of 
interest amongst chemists and manufacturers just at this momeot. 
The discovery has been made by M. Muratere, and is a vegetable 
substance gathered from a tree which grows in immense profoaon 
all over the colony. It is destined, according to the report made 
upon its merits, to replace every other substance in use for the same 
purpose up to this day, and is more brilliant than any dye hitherto 
known. The discoverer has registered his patent for its use under 
the name of " Algerian Campeachy wood.*' It would appear that M. 
Muratere intended to have reserved the publicity of his new dve till 
the Exposition of 1860 ; but upon the publication of the Ministei'i 
circular letter announcing that no exposition will take place, as had 
been anticipated, he has determined on making the advantages rf 
his discovery known at once. As no reason is given in the Minutei'i 
letter for not holding the exhibition, and no term fixed for the repa- 
ration of its omission in 1859, of course gossiping tongues are not 
idle in ascribing all kinds of ill-natured suppositions to the measure. 
A company of weavers, dyers, embroiderers, and designers is re- 
ported to have arrived at Bordeaux from Cashmere, for the purpose 
of forming an establishment in the neighbourhood of Paris for the 
manufacture of '' real" Cashmere shawls. The idea is said to have 
originated with the Emperor himself, who, disgusted with the length 
of time which has been occupied in making the famous green shawl 
for the Empress, ordered by his Majesty more than five years ago, 
suggested to an enterpT\8ingaYiaw\iiiexc^«Ji\>o{M.ftr8eille8thefaoilit7 
of procuring native workmen, "wYio, xxnf^et \}iaRV\^g^3KD\.«^«k ^'^tsat 
peans, would be taught to vroxk. Vi^Jo. «i.c\Im\^. 
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OILDIKG TEXTILE rABBICS, 

M. BuBOT has discovered a method of Gilding StufTs by means of 
electrical agency. The piece to be gilt is dipp^ into a solution of 
nitrate of silver and ammonia ; after remaining in this for two hours, 
it is taken out, and^ when dry, exposed to a current of pure hydrogen 
gas, which reduces the salt, and leaves the silver in a metallic state 
on the stufil A silvered surface is thus obtained, which is easily gilt 
oyer by the usual galvanoplastic methods. — Critic, 

SOLIDIFICATION OP OILS. 

M. Pebba, in a paper addressed to the French Academy of 
Sciences, has described a method for transforming Vegetable Oils 
into Solid Masses, through the action of chloride of sulphur. This 
sabstance, when composed so as to contain the largest proportion 
possible of sulphur, is poured in the oil at the common temperature ; 
the mixture is well stirred and allowed to stand. By degrees it 
becomes warm, and the solidification takes place. The operation 
mast be performed on small quantities at a time, in order to avoid 
the generation of too high a temperature, which would drive off the 
diloride by evaporation, and perhaps even carbonise the oil. As 
soon as the combination is effected, the mass is poured out on a plate 
of glass, carefully flattened, and then left to cool ; at the end of five 
or six minutes it becomes hard. A second stratum may then be <»st 
on the former, and so on until the requisite thickness has been 
obtained. Care must be taken, however, to prevent the interposititMi 
of moisture between the layers, otherwise they will not join. One 
hundred parts of linseed oil and twenty-five parts of chloride of 
iplphar will produce the greatest hardness possible ; if the proportion 
of chloride be reduced to twenty or fifteen parts, the mass will be 
supple, like india-rubber; and 100 parts of oil with only five of 
ollioride will thicken the oil considerably without hardening it. la 
this state it is soluble in all the usual mediums, such as oil of turpen- 
tine for example, which dissolve common oils. If a certain quantilrjf 
of linseed oil be diluted with thirty or forty times its weight of sut 
phuret of carbon, and with one-fourth of its weight of chloride of 
snlphnr, a liquid will be obtained which will not dry for some days, 
If this combination be laid with a brush on glass, wood, &c., the 
lulphuret of carbon will immediately evaporate, and the residue will 
become a varnish. We may state that some of these facts are not 
entirely new : in 1849, Professor Nicies, of the faculty of Nancy, 
announced the solidification of oil by the chloride of sulphur ; and in 
the same year M. Bochelder observed it, and published an account 
of it in Dingler^s Polytechnic Journal. — Critic, 

BEMABKABLE SOLVENT. 

It is now discovered, it appears, that if a piece of copper be 
dissolved in ammonia a solvent will be obtained, not only fur lignine, 
the most important principle of all woody fibre, such as coticyc^ ^a2i^> 
paper, &c., but also for substances derived iTom \.Y\e ^i)Aisv.^Vvck<^^<svs^ 
such as wool and silk. By the solution oi any oii^ o^ ^«»a^ "^"^ 
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excellent cement and waterproofer is laid to be fonned ; and, what 
is equallj important, if cotton fabrics be saturated with the solutkn 
of wool, they will be enabled to take the dyes — such as the lao djB 
and ooiduneal — ^hitherto .suited to woollen goods only. Hydriodids 
of ammonia, we may also observe, was not long since disoovered ts 
be an equally remarkable solvent of the most refraotoiy, or at IsMfc 
insoluble, mineral substances. Now it is an interesting cironmstaiMe 
that ammonia, according to Yan Helmont, and other old chymiski 
and alcbymists, wap one of the requisite materials in the formatlcn ' 
of the ** alkahest," or ''universal solvent^" of the ancient sages! 
In the cupride of ammonium (if we may so call the solvent here fizift 
spoken of), we seem to have the solvent of silk which we IMf 
desiderated in our remarks on the insulation of submarine telaffranlM 






UAIVUFAOTUBX OF KELP. 

A PAPXB has been read to the British Association ** On Piupcwri 

Improvements in the Manufacture of Kelp," by Dr. WaUace. Ul 

chief defects of the present system were pointed out, and, by way of 

remedy, it was proposed that sheds should be erected for the dasieei- 

tion of the weeds and their preservation from rain, and that the wosdi 

should be bumed or charred at a low temperature into a loow tik, 

instead of being strongly ignited and subjected to fusion as nov 

practised. By this process the loss of iodine that appears at pnsMt 

to occur, and the production of sulphur compound, which canastt I' 

enormous consumption of vitriol in their decomposition, would "kl h 

entirely avoided. Dr. Wallace described the varieties of wsilf It 

used by the kelpers, and the results of a series of ezperinMBli| 1^ 

conducted with the object of estimating the quantities of iodine sM I* 

potash in the ashes of the various weeds when prepared by thalV M 

proved process. From these it appeared that the ashes of the dif Ik 

sea tangle contained 28 lb., that of the black wreck, 9 lb., andlW I "I 

of the yellow or bladder wreck, 6 lb. of iodine per ton of 22^ eaC 1'^ 

Dr. Wallace concluded by calling upon the proprietors of theUl^l^ 

bearing shores to interest themselves more than they have hiAill''^ 

done in this important manufacture, and to expend some capital 1*^ 

the erection of sheds, and purchase of such simple apparatus aii> I ^ 

islanders are capable of using with advantage. By doing ao^ Af I 1 

would confer an important h«nefit upon their poor tcnanti^ 'vf ^' 

insure greatly augmented returns from their estates. ''|% 

CABBON INK. 'I*^a 



Mb. John Spilleb, F.C.S., of the War Department, has 
nicated to the ChemiraZ Acica,* No. 1, a paper on the employxnBti 
Carbon as a means of Permanent Record. The imperishable natOMi 
carbon, in its various forms of lamp black, ivory black, wood ' 



l^r 



* Tke Chemical Newn^ vith vkich U incorporated the Chemical Oazetti,y 
the able editorship of Mr. YTVfiiam Cxoo^e^. This ioomal compriseii Uie ■"Vu^ ' 

Toxjoology, Chemical Isotes, «a^X«3M>i«,\Ars iaL«rm.<n«x^«i\ vxSai^ <jtt»?^^ ' 
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sQ, and graphite or black lead, holds oat much greater promise of 
ing usefully employed in the mana&cture of a permanent writisff 
tteiial ; since, for this substance, in its elementary condition, and 
ordinary temperatures, there exists no solvent nor chemical 
igent capable c$ effecting its alteration. 

The suggestion relatiye to the mode of applying carbon to these por- 
Befiy which it is intended more particularly now to enunciate depends 
the fact of the separation of carbon from organic compounds, rich 
that element, sugar, gum, &c., by the combined operation of he'^t 
d of chemical reagents, such as sulphuric and phosphoric acids, 
lich exert a decomposing action in the same direction ; and by such 
tans to effect the deposition of the carbon within the pores of the 
per by a process of development to be performed after the floid 
iting ink has been to a certain extent abisorbed into its substance, 
system of formation by which a considerable amount t>f resistance, 
Uh to chemical and external influences, appears to be secured. An 
c of the following composition has been made the subject of 
leriment : — 

Clonoentrated snlphorio acid, deeply coloured 

with indigo 1 fluid ounce. 

Water ..., 6„ „ 

Iioaf sugar 1 ounce troy. 

Strong mucilage of gum arable 2 to 3 fluid ounces. 

Writing traced with a quill or gold pen dipped in this ink dries to 
)Ale blue colour, but if now a heated iron be passed over its 
i^sce, or the page of manuscript held near a fire, the writing will 
icikly assume a jet black appearance, resulting from the carbonisa- 
n of the sugar by the warm acid, and will have become so finnhr 
nafted into the substance of the paper as to oppose considerabje 
ncnlty to its removal or erasure by the knife. On account of the 
ptii to which the written characters usually penetrate, the sheets 
paper selected for use should be of the thickest make, and good 
aite cartridge paper, or that known as ** cream laid," preferred to 
^ as are coloured blue with ultramarine, for in the latter casa a 
eai^ed halo is frequently perceptible around the outline of the 
ttare, indicating the partial destruction of the colouring matter by 
la lateral action of the acid. 

The writing produced in this manner seems indelible ; it resists 
ae action of *' salts of lemon/* and of oxalic, tartaric, and diluted 
ydrochloric acids — agents which render nearly illegible the traces 
r ordinary black writing ink; neither do alkaline solutions exert 
cqr appreciable action on the carbon ink. This material possesses, 
iittefore, many advantageous qualities which would recommend its 
doption in cases where the question of permanence is of paramount 
Dportance ; but it must, on the other hand, be allowed that such 
ft ink, in its presoot form, would but inefficiently fulfil many of ths 
Miutrements necessary to bring it into common use. The peculiar 
nBthod of development rendering the application of hsA^^* '\TSi\«iAiai;?««i 
id that of a temperature somewhat above theboV^w^^vxiXi otl ^"w^^^^ 
^pother with the circomstance that it willlsQ foMCkd Voi'^qw^k^"^"^^^ 

02 
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a thin sheet of paper to write on both ridefl, mast certainly be counted 
among its more prominent disadvantages. 

Though not perhaps capable of employment on the animal tissnes, 
Tellum and parchment, there is every probability of its succasfol 
application iu connexion with the new material produced by the 
action of strong acids on paper^, and known under the name of 
vegetable parchment. _^___ 

LX7BRICATIN0 CABTBIDaXS. 

Db. Scoffebn has patented a composition for lubricating 
cartridges. He uses a mixture of equal weights of paraffiue ud 
naphthaline, preferring, however, a compound made bv meltiog 
india-rubber in an open vessel over a fire, and thoroughly mizii^ 
with it four times its weight of paraffine, and one-half its wdlgfat n 
naphthaline. The mixture when wanted for use is melted in an oil 
bath, and the temperature is kept as near 240° as possible. Tb» 
advantage of the compound is said to lie in the fact that it ift 
volatilised without change on the application of heat. 

BLAZE-PBOOF DBEBBES. 

The frequent melancholy accidents of ladies' dresses takiqfffin 
teach a lesson which must not be neglected. The light funics 
manufactured for ladies* dresses should be made blaze-prool Nothiw 
can be more simple. The most delicate white cambric handkerohie( 
or fleecy gauze, or the finest lace, may, by simply soaking in a weak 
solution of chloride of zinc, be so protected from blaze that if luld 
in the flame of a candle they may be reduced to tinder without 
blazing. Dresses so prepared might be burnt by accident without 
the other garments worn by the lady being injured. The dresses of 
stage dancers are prepared in the way we recommend. Why are 
dancing ladies of rank to be exposed to danger fh>m which their 
dancing sisters by profession are protected ? 

A valuable discovery has been made by Messrs. Versmann uA 
Oppenheini, of 7, Bury-court, St. Mary-axe, and was the subjeefc 
of a paper lately read before the British Association. It is thit 
sulphate of ammonia and tungstate of soda have the property of 
making linen and cotton fabrics uninflammable, and do not injure or 
discolour them in washing. 

In the conversation which ensued, Mr. Grahame stated that Ae 

investigation of this subject had been at first set about at the widi 

of Her Majesty, who longed to see some mode discovered by which 

light dresses might be less liable than at present to endanger the 

lives of their owners through catching fire. Preparations of these 

salts are used in the Boyal laundry ; and their general adoption 

would prevent a vast number of those dreadful accidents which now 

almost daily occur to children and others. To this we have to add 

that MM. Poebereiuer and Alsner, after discussing the merits of 

homXf alum, and soluble glass, for diminishing the combustibility of 

cotton tissues, recommend pbospb^AA oi tixamo'ma^ which is cheap, 

and can be easily combined witb sal aTCiii\oTi\«k<i, Mi^\TAx^sdRw:«A. '-win 

the starch with which the tissues axe VYc\v.vTvi*\.--Tl£reY\wTtiltC\v\«A. 
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PHOTOORAFHIO FBOOBEBS. 

Thb following are a few of the striking residti of the past year :— 

Carbon PrifUing. — ^At the meeting of the Photographic Society, 
January i, 1859, Mr. Pouncey, of Dorchester, rei^ a paper on his 
jl^rocess of Carbon Printing, which has excited so much interest 
and curiosity. The paper is published at length, ,with Mr. 
Pouncey's subsequent explanationci, in the Photographic Journal of 
January 3. Beferring to that for all details, we may state generally 
that Mr. Pouncey's method consists in preparing the paper for 
printing on, by spreading over it by means of a hog*8-hair brush a 
mixture of finely powdered vegetable carbon, and equal parts of a 
saturated solution of bichromate of potash, and a common solution 
of gum arable ; the proportions being one drachm of the carbon to 
four drachms of each of the solutions. After it is dry the paper is 
xeady for printing on by exposure in a printing-frame in the usual 
manner — the time of exposure being from four to five minutes in the 
sun, and from ten to fifteen in the shade, but varying according to 
season, character of negative, &c. In washing the picture, it must 
lie under water for at least five or six hours, when the pictures, of 
which previously scarcely a trace was perceptible, will become 
Tisible. The principal difference in the appearance between a carbon 
print and one prepared with silver being, according to Mr. Pounoey, 
^' that one may probably fade, while the other remains imperishable." 

JHseovery of a new action of light, and that light could he 
Mored up, as U were, for use whenever required, — M. iNibpce having 
invited Mr. Wheatstone to visit his laboratory in the Louvre, and 
''see with his own eyes a photograph made by light which had 
been stored up for several months," the Photographic News of 
S'eb. 18 contains a communication £tx)m the Abb^ Moigno, giving 
&11 particulars of the result : — 

" IC. Ni6pce took a tube oontainmg a piece of pasteboard which had be«ii 
Smpreffnatecl with tartaric acid, insolated for a length of time, and rolled np in 
it, m. uie month of June laat, and the tube then hermetically closed. He and 
Professor Wheatstone placed themselves in a dark room ; H. Ifi^pce had a sheet 
of sensitized paper, on which he placed a piece of paper printed upon in large 
letters j he then opened the tube, holding it verticaUj, with the orifice dowa- 
wards, and this ormce he placed on the ptrinted paper which covered the senai- 
tive paper; the tube was left in thisjposition for about ten minutes, at the end 
of wnicn time he removed it. The circle on the paper blackening in all its parts 
whMre it was not protected by the printed letters, at once visibly manifested 
the action of the light ; the printed paper being removed, the characters were 
firand to be very neatly traced in white, or forming a negative proof: this nega- 
tive was treated like ordinary negatives, that is to say, it was fixed, and Fio- 
fessor Wheatstone placed it in his portfolio, to produce it before the Rojal and 
Photographic Societies ; a proof obtained by means of light that had been im- 
pnsoned for six months. The experiment, therefore, succeeded perfectly. 
I^fessor Wheatstone takes with him two tubes, one of which was placed in our 
hands on the 7th February, 1858, more than a year ago, the other closed in the 
month of June last, like that which was so efficacious under his inspection, and 
lie will himself repeat the experiment in London before his illustrious colleagnea^ 
who wiU not then retain even the shadow of a doubt as to tVva x««!ia^i ^1 ^oA^^Rst* 
tkrteat actirity of the light." 



^€ 



M, Moigno gives in the paper Teferred to «b iQittD3ito.\3r3 ^|^^ 
every one who wishes may succeed" in oXjtoJvum^ ttcm^^ xesso^ 
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The editor of the Photoffrapfiic Newt has seen the picture taken m 
the presence of Professor Wheatstone, and statei that — 

« Tha difltinotneas with which the printed psper naed h ani^gatireilxcpD» 
daced on the senoitiMd ipKper, is peneoUj nirj^ruing." 

The teme paper also contains an account of another remariuUr 
discoTery recantlj made by M. Nibpce : — 



(C 



HftTing prejmred a paper with nitrate of nlTer and cUoride of gold, hepbeei 
a necatiTe upon it and enclosed the whole in a substitate for the aTdimH7 prist* 
ing frame, and submitted it to the aGtion of radiant heat; the result aiumMd 
his expectations. We have before us pictur s obtained br him bYtbeaemev% 
which are veir distinct, eren to the extent of reproducing legibbf the i u a urip ttna 
around a shield." 



This result is probably due to molecular action ; and indeed 
Tcry curious results, pointing in the same direction, have hooo 
obtained in this country by experiments suggested by, or yariatiow 
o^ the well-known experiments of Moser. 

Engraving on Wood. — ^The Photographic News eontaina a mofk 
more simple and efficient method than any previously devised fir 
placing Photographs on the Wood for the use of Wood Engravoii 
Of course there is little more difficulty in printing a photograah oa 
wood than on paper ; but as yet the means adopted have IxMnramd 
to render the face of the wood block so rotten or brittle that it WM 
scarcely possible to produce a good engraving, Thin films of 
albumen, of dry collodion, of collodion transferred from the giMi 
upon a bituminous varnish, of a coating of gelatine and alum foOiffind 
by a solution of hydrochlorate of ammonia, &c., have formed Aft 
bases of the different methods proposed in this country and on tilt 
Continent ; but in all, or nearly idl, it has been found necessaij to 
subject the wood block to a fixing bath, to the certain injury of it^ 
surface. The method proposed by Mr. Crookes seems liable to bO 
such objection. The block is to be covered by candle-light or in a 
darkened room, " with a mixture composed of oxalate of silver imd 
water, to which may be added a little gum or of pulverised BaA 
brick, to suit the convenience of the engraver." The preparatioD is 
spread by the finger, precisely as the draftsman now spreads Uft 
solution of flake white before making his drawing on the block. It 
is then put in a dark place to dry, and, as soon as dry, is ready to 
receive the picture, which is obtained by the ordinary process of pho- 
tographic printing. ''The block requires no subsequent washing 
nor any preparation of any description, before being placed in tiio 
hands of the engraver,*' who then proceeds with his engraving intho 
usual way. But he is warned that he * 'must not expose the blocfc 
to the direct action of the solar rays while working at it, or it will 
gradually blacken on the surface ; exposure to difiiised daylight, how- 
ever, has no deleterious effect on it, unless it be continued for a gie st 
length of time — say several hours." Wood-blocks, after being pn> 
pared with the oxalate of silver, may be kept ready for use for 
months without deterioration. 
PhotO'lithotype, — This is tYie xewiXfc oi t>. '5\w!^ft\.'^vi ^T^wiwea^taB^. 
^ Tve/J worth attention from t\ie a.^\)\\c»iCvoxv^ V^ ^^1 ^^^ ^^^^j»i^ A. 



CIIS3IICAL 8CIXNCS. 315 

It is well known that a lithograph ii formed by preparing thaBm&oe 
of a particular aort of dolomitie stone with a gummy pruaratioiiy 
whioh can be wetted with water, and then drawing upon it with a 
aoapy chalk or ink, which can be rendered incapahto of being toadied 
by water, though instantly attaching itself to the greasy material of 
printers' ink. A similar employment of surface affinities is adopted 
for the preparation of the metallic plates in the prooesses called 
Zincography, and Anastatic printing. The action of bichromate of 
potaswmm has been called in here also ; and the gum surface is so 
modified by it under the influence of light as to admit of the substi- 
tation of a soap or grease-touching surfiice only on those parts 
where the light has not acted, or in proportion to the protection fincna 
the luminous influence Mrhich has been imparted to it by the shadow. 
Here, too^ for large surfMses of shadow a graining is employed, but 
it is the production in use already for the graining of the lithographs, 
Mid consists merely in a roughened surface communicated to the 
•tone. — Saturday Review, No. 174. 

Platmum Toning, — ^Mr. Burnett has exhibited to the British Asso- 
mtion some photographs toned with a solution of bichloride ci 
platmum, rendered strongly adhesive by carbonate of soda, the 
prarious addition of a little tartaric acid also being apparently a 
nuther improvement. Platinum Toning has been introduced into 
P^nce some years ago ; but, as far as Mr. Burnett could find oul^ 
^Bd not seem there or here to have been found generally satis&ctoiy, 
UBparently from chemical reasons, which Mr. Burnett mentioned. 
Tne addition of carbonate of soda, as made by Mr. Burnett, was 
an attempt to remove some, of those objections and render platinmn 
more available. 

New Lent. — Mr. Sutton has stated to the British Association that 
by pladng a double concave small Lens between two large plane 
ooncave lenses, and taking care to adjust their respective distances^ 
attending also to the centering of them, he has succeeded in pro- 
dninng a lens entirely free from distortion. 

Michro- Photography. — Dr. MuUer speaks of a Micro-Photogn^ 

shown to him which was scarcely perceptible to the naked eye, but 

as a faint spot on the glass ; but which, on being looked at through 

a microscope, was seen to be a full-length portrait of the Emperor 

Kapoleon III., in a military costume. We have seen another which 

represented the well-known picture of the Queen and twelve naval 

officers in council, every feature of each individual being perfectly 

distinct on the application of a microscope of rather high magnifying 

power, although a threepenny-piece would have covered the entire 

photograph, and something more. Mr. Alfred Keeves has reoentlv 

forwarded to us a specimen of one of these minute pictures, whi<m 

consists of a plate containing the portraits of the kings and queens 

of England since the time of the Conquest. Here, on a space not 

larger than the one- sixteenth of an inch square, may \ift\«t^««^^ 

miniature ** National Portrait Gallery," m\;k Si ^tXjwSA. '^'^ ^"'^^ 

king and queen siUTOunding Her Majesty, \?\iO \a\ito-^e«\l xoa^^^^^^ 
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oentre figrnro of the interestang groap. We have already refeixed en 
a previous occasion to some of the usei to which micro'photagnphy 
might be put, but there are some others which we may liciefly notice. 
Suppose, for example, that two portions of the same anny aie 
encamped at a distajice of one or two miles apart^ the eommiinicatmn 
being cut off by the enemy, or rendered aHmoit impossible by the 
use of "arms of precision;" a very simple arrangement would 
enable the fullest written despatches to pass from one portion of 
this army to the other, without risk, and almost with the rapidity of 
electricity. The despatch is written, and a micro-photograph taluni 
which reduces it within the limits of — if a long one — a square inch. 
This b placed inside one of the hollow conical bullets and the cod 
closed with lead. The hoisting of a given signal would annonMB 
that a messenger was about to be despatched ; and, with the ae- 
curacy which distinguishes our improved rifles, a ooramander mi{^ 
have his despatches delivered with a speed and punctuality to wloeh 
no post-office has yet attained. In the case of a beleaffuered tow% 
too, such a method of communication between its inhabitants and aa 
army approaching to relieve it might be invaluable. Il: hnB not the 
drawback either of requiring men to have a special training foi t^ pitf- 
pose of carrying on these communications ; all the manipuutionvMOH' 
sary might be learnt in less than a week. Neither would thev^ be 
any necessity for using a cipher, as there would be no risk of the 
despatch falling into the hands of the enemy, and henoe there would 
be less chance of misapprehension of instructions than exists at 
present. — The Photographic iVeww. 

Photographs taken for Government InHitutumi. — To enable the 
public to derive full advantage from the Photographic negathrea 
made officially for the Science and Art Department, from rare and 
valuable objects in public and other collections, the Committee of 
Council on Education has caused an office for the sale of photD- 
graphic impressions from such negatives to be established at the 
South Kensington Museum. Photographic negatives, made by ordtf 
of the Trustees of the British Museum, and for the War, and other 
Government Offices, will also be sold. 

MMMKMM.M 

KEW ACTINOMETEB. 

Db. Woods, of Parsonstown, has invented this new instromeni 
for the measurement of the actinic effect of light, which promisee to 
relieve photography of half its failures, and to be of stiU greater 
advantage to its science, by rendering the use of the peroxalate of 
iron as a photometric agent both manageable and sim^e. The in- 
strument is described and illustrated in the Philosophical MagaoMH 
for Jan., 1860. 
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PB0GBES8 OF SSOOLOaT AND BOTANT. 

is," said 6ir William Jardine, at the late meeting of the 
AssociatioD, "in the younger countries where we see an 
9 more evident. AustnJia and Van Diemen's Land, now 
(alth permits time and luxury, have attended to science ; and 
. of the journals of those countries we have original obserrers, 
r and by we shall have the results of the study of the re- 
le productions of these lands made where they live and grow, 
^aland, also, has its scientific journal. It is, however, in the 
''orld where the greatest activity at present prevails. She has 
, with credit to herself, sent out scientific expeditions of a 
character, and those of Wilkes, and Rae, and Kane are well 
and huge works have sprung from each ; but the botanists 
tory now claimed by the American people, have given rise to 
and exploratory expeditions at home, and these are proceed- 
1 directions to fix the boundary lines, and the best railway routes 
Pacific — naturalists and draftsmen, in fact, all the necessary 
eompanyingeach expedition — ^theresultsof which arepublished 
:ts to Congress, in which they are assisted by the Smithsonian 
iion of Washington. But the work of the greatest magnitude 
x>rtance to America is CoiUriJbuUons to the Natural HuAory 
JnUed States, by Agassiz, originally advertised to be completed 
large volumes, but the subscription has so well filled as to 
bs extension even beyond the contemplated limits. Two 
3 for the first year on the testudinata or tortoises, have been 
3d, illustrated by thirty-four plates. An important part of 
olumes is an introductory essay, which has been r^iblished 
3ly in an 8vo volume. Louis Agassiz's Esiay on VUutifieoh 
ibraces the whole range of the subject, which he treats in a 
od more comprehensible and less mechanical manner than 
lerto been done ; but while I thus praise the work and the 
in which it is treated, and agree with a great many of the 
ks he has taken up, I must warn its readers that some subjectB 
ted in a way Prof. Agassiz will not be able to maintain ; and 
those who are unable or unwilling to think for themselves, 
Qor's reputation will prove a guarantee not altogether to be 
It must be studied with great care and great caution* 
leless, I look upon it as the remarkable book of the year. 
s another work upon a similar subject, from which we may 
some curious reasonings. On the Origin of Species <md 
iSf by Charles Darwin.'" 
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^AL derivation, Dr, Ogilvie obaervea, Va iio'w %«tt«w^ 
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allowed as the sole origin of oiganio beings ; and the sabieot of 
discussion among physiologistB is no lonser the admiimhilily of 
BpontaneouB generation, but the nature of the derivation, as the csio 
may be, from a single parent or a pair. The former mode of origin 
by what has been termed ''gemmation,'' or the "budding proossiy'' 
plan's a very conspicuous part in the propagation of many of the 
lower species ; and by its periodic recorrenoe in conjonotion with the 
other form of reproduction, gives rise to the singfular phenomeu 
known as alternation of generations. All caaesof altemaftioiL an wa^ 
however, to be regarded as precisely parallel : and it in the olgeotof 
the present paper to point oat certain differences dependant on iht 
period of the life-hisiory of a species in which the proosss of gcBr 
mation is interpolated. 

Three stages are distinguished in the lifi»-history— the protOBOipU% 
or that prior to the first appearance of the organisation nasi 
charaoteristio of the species — the orthomorphio, or that maiked hf 
such typical organism — and the gamomorphio^ or that of the dih 
Telopment of the reproductive organs. In each of these ttagei wo 
may have a process of gemmation interpolated. The results ooa- 
trasti especially as it occurs in tho first and last. As <«ainplM of 
the former, the trematode and oystio entoaoa were re f erred to intht 
animal kingdom, and the mosses among plants, in all of which ov 
tain provisional Tonus are interposed between the ovum and ttl 
embryonic rudiment of the typioal form, l^e polypifera wide* 
toidea among animals, on the other hand, ana the ferns asMNg 
vegetables, furnish illustrations of alternation dependent ongflir 
mation in the gamomorphio stagey and arising from the reprodnotivi 
organs acquiring the characters of detached and often high^ 
organized structures comparable to independent animals or plMilk 
The hood-eyed medu8» become in this way much more oonspioMM 
organisms Utan the polype stock, whose organs they really are. Ihr 
oestoidea are remarkable as presenting instances of a double altCBtV 
tion, from a prooess of gemmation occurring both in the cysiio i 
pretomorphic, and in the tsenioid or gamomorphio stages. 

The author concludes by indicating a parallelism between t 
phenomena of alternation and certain points in the embryogenj 
the higher animals, and in the maturation of the reproductive oigf 
The formation of double monsters in the higher animals, the nov 
twin embryo of the polyzoa, the variable number of taenia fa 
budded off by the cystic entozoa, and the phonomeua of dev 
ment among the echinodermata, are referred to as indicatr 
gradual transition from the implantation of the embryo on the ' 
mass of the ordinary ovum, to cases of well-marked altcmaf 
while the reproductive process in the polyzoa and hydraform pc 
in the salpae and in some annelides, and the phenomena of imp 
tion in the conifersB among vegetables, are brought forward i 
tration of a similar transition from the development of the 
reproductive organs, to the formation of conspicuous sexual 
— HDii in proof oi distinctioiia ioniv.^^ q.ti \.V:w^ comploxit; 
structures themselvea not \>e\iv% oi eaavaciMhs^ YGGkY^nXanus^ 
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WM made to the males of the rotifiara and drrhipeda, which, though 
animals with an individuality entirely distinot eren from the ovum, 
are mndi more defective in organization than some of the sexual 
aooida now referred to, as the hood-eyed medusa. — ProeeedingM of 
th$ BriHsh AuocioHon. «___« 

PB0FB880B OWKN ON THB OOBILLA, 

BraoBB referring to earlier indications of this truly extraordinary 
animal, the Professor briefly recapitulated the steps which had led 
to the authentic knowled^ of tnis great anthropoid ape sinoe the 
fimt communication received from its discoverer, the missionary, 
Dr. Savage, in 1847. Various evidences of the Gorilla, — skulu^ 
akeletbns, and finally entire animals — had successively reached the 
mnsefoms of Paris and London, and, with those sent to Boston, 
U.S., had been described by the professors of zoology and com- 
paiative anatomy in those cities. The description of the entire 
skeleton of the gorilla had been communicated by the author to the 
Zoological Society in 1851, and by Professor Duvemoy to the Aca- 
demy of Sciences of Paris in 1853 ; that of the stuffed specimen in 
the Jardin des Plantes, by Professor Isidore Geoffrey St. Hilaire^ 
wpeared in the tenth volume of the Archives du Muteum in 1858. 
The differences in the results of the observations by the American, 
Trench, and English naturalists relate, chiefly, to the interpretation 
of the fitcts observed. Dr. Wyman agrees with Professor Owen in 
lefoiring the gorilla to the same genus as the chimpanzee, but differs 
from him in regarding the chim^mzee as being more nearly allied 
to the human kind. Professor Duvernoy and Greoffroy St. Hilaire 
oonnder the differences in the osteology, dentition and outwaid 
dhaimcters of the gorilla to be of generic importance and enter it in 
the xodlogical catalogue as OoriUa gina, the specific name being that 
"bw which the beast is known and dreaded by the natives of Ghiboon. 
Gftie French naturalists also concur with the American in placing 
the gorilla below the chimpanzee in the zoological scale, and some 
have lately been disposed to place both below the hylobates or 
long-anned apes. 

Deferring the diaonssion of th«ee questions, the author proceeded to describe 
fjtub asternal characters of the adult male soxilla as they were exhibited by the 
SPeeimen preserved in spirits. He first caJled attention to the shortness. alnuMt 
■besDoe, of neck, due to the backward position of the junction of the bead to 
Ae trunk, to the great length of the cervical spines, causing the " nape" to 
project beyond the *< occiput," to the great size and elevation of the soapul», 
•aa to the oblique rising of the clavicles from their sternal attachments to above 
the lavel of the angles of the jaw. The brain-case, low and narrow, and the 
krfly ridges of the skull, make tiie cranial profile pass in almost a straight line 
from the occiput to the superorbital ridge, the prominence of which givM the 
BKMt f<Mrhidding feature to the physiognomy of the gorilla ; the thick integument 
overiapping that rid^e forming a scowUng pent-house over the eyes. The nose 
ia more prominent than in the chimpanzee or orang-utan, not only at its lower 
ezpanded part, but at its upper half, where a slight prominence corresponds 
with that which the author luid previously pointed out in the nasal bones. The 
motith is yery vride, the lips large, of uniform thickness, the \iy\^ ow^^^vniiXiL ^ 
■traii^t, as if incised margin, not showing the coloured '^mxv^TEi&tsIotvt^^^^^'^ 
the month is shut. The chin very short and receding, l^tuxxaAa "^esi ^TCias^!• 
aeat, Tbe eyelids with eye-Jaahes, the eyes wider apart \^»ia \a. V>aa QT«sft% «« 
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cliimiMmsee; bo ejie>bzow«; bat the haizy soalp ccmtiinud to the BB p etort i td 
ridge. The ean tmaller in proportion than in man, much ■'wJl*^' tmui in ths 
chimpansee ; but the structure of the auride more like that d man : it «M 
minutely described and compared. On a direct fW>nt Tiew of the Usee, the em 
-are on the same parallel with the eyes. The teeth had been deacribed in tti 
author's first paper on the subject (1848, Trcuu. Zool. 800.), IHie huge eaaiiM 
in the male nve a most formidable aspect to the beast : th^ were not fullr d^ 
Teloped in the younger and entire specimen, now mounted. The profile (X ths 
trunk describes a slight convexity mmi the nape to the saenim, — there benif 
no inbending at the foins, which seem wanting : the thirteenUi pair c^ribi baing 
dose to the *< labrum ilii." The chest is of great capacity : the shonlden thj 
wide across ; the pectoral regions are slightly marked, and show a pair of nipplai 
placed as in the chimpanaee and human species. The abdomen somewhat prom> 
nent, both before and at the sides. The pelvis relatively broader than in other mml 
The chief deviations from the human structure were seen in the limbs, wakk 
are of great power ; the upper ones prodigiously strong. The arm from bdor 
the short deltoid prominence preserves its thickness to me oondylea ; a onHbm 
circumference prevails in the fore-arm ; the leu; increases in thickneea from bfr 
low the knee to the ankle : there is no " calf. These characters of the Snbi 
are due to the general absence of those partial muscular enlargements wU^ 
impart the eraoeful, varying curves to the outlines of the limbs in man ; TttHatj 
depended, the author remarked, rather on excess, than defect, of derelopnifllt 
of the cameous as compared with the tendinous parts of the limb-mnada^ 
which thus continue of almost the same sise from their origin to their inaertics; 
with a proportionate gain of strength to the beast. The length of the xcggK 
limbs, as compared with the trunk, is not much greater than in man : thej iSCB 
longer through the disproportionate shortness of the lower limbs. 'What tti 
author deemed most significant of the anthropoid afl^ties of the gorilla^ ii tiv 
superior length of the arm to the fore-arm, as compared with the propoiliaa 
of those parts in the chimpanzee. In that ape the numems and tdna an if 
nearly equal length : in the orangs and inferior simis the fore-arm exceeds tki 
arm m length. The thumb of the gorilla reaches to beyond the first joint of ttl 
forefinger, but it does not extend to that joint in the cnimpanzeo or other mt\ 
the phuosophical zoologist would discern much significance in this fact. Intti 
the thumb extends to beyond the middle of the first *' phalanx" of the lb» 
finger. The fore-arm in the gorilla passes into the hand with veryslig^t a» 
traction at the wrist, the circumfercuce of which was 14 inches. The hand ii 
remarkable for the breadth, thickness, and great length of the palm; tbe Uttir 
due both to the length of the metacarpus and unusual extent of undivided i^ 
tegument between the fineers, which oegin to be free only towards tlw end ■ 
the first phalanges. The fingers, consequently, seem short, and as if awoBaib 
conical in shape, and tapering quickly at the ends, to the nadla, which are Ml 
larger or longer than in man. The circumference of the middle finger waa tt 
inches, the same part in man averaging 2f inches. The skin covering the blK 
of the middle phalanx, and hiding the joint between that and the iaat phplf^ 
is thick and callous, betraying the habit of the animal to apply the knnddntt 
the ground in occasional progression. The back of the hand la haiir as ftr ■ 
the division of the fingers : the palm naked and callous. The thumb u tcarailf 
half so thick as the forefinger, in the hind-limbs the author began br eaDV 
attention to the first appearance in the quadrumanous series of a deyeloraw 
of the glutsei muscles causing a small buttock to project over each tuber McMi 
this structure, with the expansion and concavity of the iliac bones, peculiar Ii 
the gorilla among quadrumuna, indicated that it resorted occasionally to atanfif 
and walking on the lower limbs, as a biped, with less difficulty and diaadvaBtifi 
than in the lower apes. The le^ is not only without that partial accnmuMii 
of the fibres of the gastrocneoui forming the *' calf;" but, owing to the addKiM 
of fleshy fibres to the tendo Achillis as low as the heel, and to a like additkatt 
tendons of muscles passing to the foot, the leg grows thicker from the knet ^ 
the ankle. The foot has a peculiar and characteristic form owing to the modV* 
cations favouring bipedal progression being superinduced upon an eaaaatiA 
prehensile and quadrumanous type. The heel makes a more decided badnMH 
projection than m the chimpanzee *, the heel-bone is relatively thicker, dacf^ 
and more expanded at the end, and\a Avk^Ql t&si^ ^jkA the human ealeaattf 
than in any other known ape. Mt\ion^\i \\v« iooV. S& «itMvsvi^aXft.W.QN2tMbWt 
» alight inversion of the aolc, it \ft mox© 'ojwA's -^^^aaoiAiBc*^* ^2qmi 'ca. ^Co» 
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pancee or toy other spe. The " haUax" (hiad-thnmb or great toe), thoagfa not 
reUtirel/ longer, is stronger than in the ohimpanBee; it stands oat like a long 
and large thumb from the rest of the foot ; its oase swells below into a kind of 
ban ; the nail is small uid short. The sole of the foot expands from the heel 
forward to the divergence of the hallux, and here appears as if pretty equally 
oleft between the base of the hsllnx and the common base of tne other four 
toes. These are small and slender in proportion, and their first joints are en- 
Teloped in a common tegaraentary sheath. A longitudinal indent at the middle 
of the sole bifurcates as it advances, one division defining the ball of the hallnx, 
the other tending toward the interspace between the second and third toes ; tibis 
indent or groove bespeaks the strong and frequent action of opposition <k the 
thumb, or inner division of the sole to the puter division terminated by the four 
short toes. The whole sole is wider than in man— much wider in proportion to 
its length, — more like a hand, but one of huge dimensions and with a portentona 
power of grasp. It corresponds with what toe negroes of the Gaboon narrate : — 
that the gorilla, letting down his hind hand from his leafy concealment, upon an 
nnaospecting' passer-by, grasps him round the neck, draws him up with ease, and 
having strangled the negro in his unrelaxing grasp, drops him a corpse I They 
dreadthe gorilla's strength and tusks much more than the lion's, and regard tlie 
hnge ape as their sole tnuy formidable enemy during their expeditions in ^uest of 
irorr in the trackless forest-s inhabited b^ the gorilla. Yet the gorilla is evidently^ 
by tne structure of the grinding teeth, frugivorous. 

Professor Owen next proceeded to give a minnte account of the colouration 
and disposition of the hair in the Troglodpte$ gorilla^ shovring that, when alive» 
its coat must reflect a lighter colour than m the Troglodytes niger, and a different 
one, approaching; to a dark greyish>brown, some reddish and neyish hairs being 
blended, in difierent proportions at different parts, with the general dusl^- 
ooloured hairs. The adult male gorilla, in as nearly an upright position as ita. 
flrame will naturally admit, measures 5 feet 6 inches uronrthe sole to the vertex; 
the breadth across the shoulders is nearly 3 feet ; the length of the unper hmb 
ia 8 feet 4 inches ; the lencth of the head and trunk 3 feet 6 inches ; tne length 
of the lower limb, from the head of the femur, 2 feet 4 inches ; other admea- 
anrements were ap|>ended to the paper. The author then entered upon a dis- 
ouanon of the affinities and place in the natural scale of the gorilla. At the 
flret aspect, it strikes the observer as being a more bestial or brutish animal 
than the chimpanzee ; all the features relating to the wielding of the stron|^ 
jawa and large canines are exaggerated ; there appears to be loss brain,— its 
eaae is more masked by the strong intermuscular crests. But this impression ia 
slven more strongly in comparing a young chimpanzee with an old one, or a 
fall-grown monkey of a small species with the laree eorilla, orang, or chim- 
panzee. The difference between the adult gorilla and chimpanzee, in the above 
reapects, is exactly of the same kind and value as the difference between ^oung 
ana old apes — between small and great quadrumana. The small species oi every 
Mtnral group of mammals retain more of the embryonic or immature characters' 
than the great species do ; especially as relates to the size of the eyes and 
brain, and to the proportions oftbe orbits and brain-case to the jaws and teeth.. 
TJm characters which, in reference to the question of proximity to man. Professor 
Owen deemed of real importance to compare in tne gorilla and chimpanzee 



were: — ^the "mastoid processes;" the " premaxillarv portion of the upper 
jaw :" the " relative size of the incisors to the molars ;" the form ox the 
"oroits," and })roportion of interorbital space; the "vaginal process of the 
lyxnpanic bone ;" and the " shape of the lower part of the auditory tube ;" the 
''nasal bones :" the " relative length of the arm to the fore-arm ;" the " rela- 
tive length and strength of the thumb ;" the " relative length of the upper limb< 
to the entire animal;" the "breadth and configuration of the pelvis;" the 
*'aise and shape of the heel-bone;" the "length and strength of the halluz." 
In all the above points of comparison, the gorilla was shown to resemble the 
human organization much more, and more decidedly, than does tlie chimpanzee. 
Kevertine finally to the ancient notices which might relate to the great anthro- 
poid ape oi AfHca which had been described. Professor Owen referred to Ida 
firat Memoir, of February, lAi8, in which was quoted (2Van«. Zool. Soe., vol.iii. 

£418) Dr. Falconer's Translation of the Voyage qf Sanno (LondovL,\^Vl^^'«^Sa.. 
a Dissertation vindicating the authenticity of tne Periplus. "fiToHcAanic Q'^^sa.-^ 
had lately been faroured by the venerable Bishop lisitXjf^— \>aft%s»\.«n^«'s^J' 
«iar Greek BcholMTB— with the following translation ui t\io -^MiM^ «av^a*»^^ 
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■allude to the species in qneslion : — " On the third day. haTing sailed from thence, 
pa»8iog the streams of fire, we oaiue to a bay called the Horn of the South, hi 
tho recess there was an island like the first, naving^ a lake, and in thia there was 
another island full of wild men. But much the greater part of them were femaks, 
with hairy bodies, whom tlic interpreters called < Oorillas.' But, pursuing tbeiOt 
we wore not able to take tlie nialos ; tliev all esoaiied, being able to dimb the 
precipices, and defended themselves witn pieces of rock. But three fa» ff*>— , 
who hit and scratched those who led them, were not willing to follow. Howerer, 
having; killed them, we flayed them, and conveyed the skm^ to Carthage. Foe 
we did not sail any further, as provisions began to fiail." This encounter indi- 
cates, therefore, the southernmost point on the west coast of Africa reached bj 
the Carthaginian navigator. 

To the inquiry by Bishop IMaltby, how f^ the newly-discovered great ape of 
Africa bore upon the Question of the authenticity of the ParipUit, V ra u mat 
Owen had rephed : — " Tne size and form of the great ape, now called * GtMrilhk' 
would suggest to Hanno and his crew no other idea of its nature than tlut o{a 
kind of human being ; but the climbing faculty, the hairy body, and the ■t^»wM"| 
of the dead specimens, strongly suggest that they were large anthrop(Md spa. 
Tho fact of such apes having the closest observed resemblance to Uie napo, 
being of human stature and with hairy bodies, still existing on the west coast of 
Africa, renders it highly probable that such were the creaturea which Hanno 
saw captured, and caflea * Gorullai.' " 

The brief observation made by Battell in West Tropical Africa, 1S90, t«oanM 
in Purchas's J*ilgriviageitt or Melationt tf the Worlds 1748, of tlie nature sad 
habits of the large human-like ape which he calls *' Pongo," more decidcdl(f 
refers to the goriUa. Other notices, as by 29'iercmberg and Bosnian, applied by 
Bufibn to Battell's pongo, were deemed valueless by Cuvier, who alto«ethar » 
jected the conclusions of his great predecessor as to the eziatenee otaafwmk 
ape. " This name of Fongo or B^go, given in Africa to the ohimpaniee or to 
the mandrill, has been appued by Buffon to a pretended great species of ona^ 
utan, which was nothing more tKan the imaginary product of hia combinatioDi?' 
After the publication of tho Itegne Animtu, the supposed species was, by tibs 
high authority of its author, banished from natural nistory; it haa onlyKCi 
authentically reintroduced since the intelligent attention of Dr. Savage to theikiin 
which he first saw at the Ghiboon in 1847, and todc Professor Owen's opimaB 
upon. 

The sbove psper was illustrated bv life-siso drawings of the goriUn and din- 
pauzcc, executed with accuracy and vi^ur by Mr. Joseph Wolf; also by dii^ 

Earns of the skeletons of the anthropoid apes and man, by Measra. Schiyraaod 
■xkben.— .^UA«M(BMut, Jfo. 1269. ___ 

EAKEO SEAL. 

Db. Gb at has read to the Zoological Society a paper ' * On the Eazed 
Seal of the Cape of Good Hope." At the previous meeting he gun 
an account of the eared seal from Behring Straits, showing that it 
was distinct from the species found in other localities, since wluch 
ho had received from Paris a fine specimen of an adult eared Mil 
from the Cape of Good Hope, which has been described in the cata- 
logue of the Britisli Museum as Olaria Delalaiidii, Like the letl 
from Behring Straits, it proves a species of Arctocephalus, and like 
it, it is quite distinct from any of the species of that genus in thi 
British Museum. It is also, like that from Behring Straits, a far 
seal, that is to say, it has a close coat of red under^fur, at the 
roots of the rigid flattened hair; but this under-fur is muck 
shorter and less abundant in the adult specimen now under en- 
mi nation, than in that from Behring Straits, or from the Falkland 
Islands. It is about the same size as the seal fi-om the Arctic Giide^ 
but is much paler in its general colour. 
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THB KIANO, OB WILD H0B8E 07- THIBST. 

Thbough tbe exertions of Major W. E. Hay, late of the Indian 
seryice, the ZoologicaL Society of London have obtained a fine 
female Kiang, whidi has been engraved in the lUuatrcUed London 
iVinM. A cursory examination of the animal is sufficient to idiow 
lis distinctness from all other known varieties of the horse kind. 
Its larger size and the deep red colour of the face, and darker 
flanks and back, distinguish it fi*om its nearest relative, the hemoine 
ai Cutob, as well as the narrowness of the dorsal stripe, which in 
the hemoine is always much broadened towards the tail. Mijor 
Hay obtained the animal when quite young from the Zdng-ptin or 
ChuMse Governor of Bttdogh, a fort situated beyond the P&ng-Kdng 
Lake in Little Thibet 

Major Hay informs us that the kiang mares are highly esteemed 
bj the Thibetans, and it is with difficulty that they are persuaded to 
nut with them. The half-bred between them and the thorough- 
bred Chinese horse are valued, as possessing high qualities of en- 
duimnce, and are on that account much used by Uie Zhakpas, a race 
of hill robbers who inhabit those mountains. 

^e fine collection of wild horses now in the Zoological Society's 
hardens embraces the zuagga, Burchell's zebra, the hemoine, the 
hemippe, and the kiang, all arranged side by side, so that their dif- 
fartn c e a and peculiarities may be readily compared. 

QUALITY OF ELAND XEAT. 

Fbofjessob Owen writes to the Timea: — I send you the expe- 
rience of a '' committee of taste," including three brother natural- 
ists, who sat down to test the qualities of a joint of Eland, the first 
of that fine species of antelope which has b^en fattened and killed 
lor the table. I may premise that the eland {AniUope Oreoi, 
Pallas) is one of the largest of its genus, equalling an ox in size, but 
standing higher, a native of Soutii Africa. The species was first 
imported into this country by the late Earl of Derby. The pair 
throve and propagated in the park at Knowsley, and at the decease 
«f the earl formed a small herd, which his lordship bequeathed to 
the Zoological Society of London. They throve equally well, and 
continued regularly to produce young in the gardens at Begent's 
~[, until their numbers began to exceed the accommodation. 

Among the noblemen and gentlemen who were willing to oo-ope- 
with the Society in the attempt to acclimatize and diffuse this 
fine and beautiful animal, Viscount Hill has had such success with 
the pair which was introduced into his park at Hawkstone, near 
Shrewsbury, that his lordship determined to make the experiment 
and fatten a young male for the table. The result now commu- 
•nioated was obtained from a joint answering to the "short ribs" of 
.beef, with which the writer was liberally favoured by Lord Hill. 
.The meat was of a bright colour and of a close, fine texture, but 
without any fat mixed with the lean. A good quantity of f«.t ^v^ 
^accumulated round the kidney and upon the VnsAdA q»^ "O^a t^*^. 
JUter banging ten day a the joint waa aimpVy Toaa\M, mV>ci ^^*»^ ^"^ 
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the loin-fiki or inet, another part of this being made int 
padding. The meat when brought to table and carved pres 
colour of pork. Committee unanimouB as to its tez 
finest, closest, most tender, and masticable of any meat, 
thefint impression was of its sweetness uid goodness, wit 
strongly marked speciality of flavour; it was compared ^ 
with capon ; finally, the snggestion that it was {mammali 
with a aofupgon of pheasant flavour^ was generally aocepte 
mittee unanimous that a six-year-old eland would most 
yield a meat equally fine in texture, with a more mariced 
tinotive flavour ; and that the extreme delicacy of flavour 
due to the immaturity of the present animal. The porti 
served with the joint differed ^om that of deer in not raj 
densing into tallow, but retaining, like the best beef fat, 
melting character; it was perfection as fat. Suet-puc 
tremefy light and delicate. And, on the whole, the comn 
with the conviction that a new and superior kind of animal 
been added to the restricted choice from the mammalia: 
present available in Europe. 



NEW BIBDS. 

Mb. Gould has exhibited and described to the Zoologici 
two new species of Birds, one belonging to the family Cuct 
other to the CottmiicoB, These birds are very remarkable, a 
probably the smallest species of the groups to which they rei 
pertain. For the cuckoo which was killed at Port Essingti 
north coast of Australia, Mr. (}ould proposed the name o 
coccyx minwtiUiM ; and the quail which belongs to the genuc 
toria of Bonaparte he characterized as Eoccalfatoria mini\ 
S. Stephens has read an extract from a letter received by 
Mr. A. B. Wallace, dated Batch ian, Moluccas, October 29, 
which Mr. Wallace stated that he had the finest and most ^ 
bird in the islands — ^a new bird of Paradise, of a new gei 
unlike anything yet known. Mr. Wallace enclosed a rou 
of the bird. Mr. G. B. Gray having had the above sket 
in his hands for examination and comparison with the oth 
species of ParadisecBf agreed with Mr. Wallace that it is a 
new form, differing from all its congeners, approaching m* 
to the king bird of Paradise, but in place of the lengthen< 
appendages, it has springing from the lesser coverts of c 
two long shafts, each being webbed with white on each si« 
apex. The possession of these peculiar winged standardf 
Mr. G. B. Gray to propose the subgeneric name of Semeicj 
he farther added the provisional specific name of Wallaeei. 
memoration of the indefatigable energy Mr. Wallace hac 
shown in the advancement of ornithological knowledge. 1 
Gray laid before the meeting a drawing of Tringa pectorcdu 
the late Mr. Adams, auTgeon oi'HL.lfi..l. Eutcrprwc. It ex 
bird in the act of having in^ted \\A^i^xo%\. %TA\st^as^.\\:L^& 
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of ihepoater pigeon — a habit in all probability peculiar to the breed- 
ing aeaton, as the drawing was dated June 1, 1854, 
• Mr. Goold has also exhibited the following : — 

Speoimens of a new species of Odontophorus, discovered in Ecua- 
dor, by Mr. Fraser, and which he named 0, eryikropa; and the de- 
aeription of a species of Ru{ucola» from Ecuador, which he considered 
new, and for which he proposed the name of R, aanguineolenta, 

A new species of Dendrochelidon, or Tree-Swift, discovered by 
Mr. Wallace, in Macassar, to which he gave the name of i>. Wal- 
laod, in honour of its discoverer. 

Mr. Gould next read a paper containing a " List of Birds from the 
Falkland Islands, with Descriptions of the Eggs of some of the 
Species.** Included in the list was a specimen of a gull, which 
itr. Gk>uld described as new, with some degree of hesitation, under 
tli6 name of Gavia roteigasier. The hind toes of this the only sped- 
nwn 3£r. Grould had ever seen, were well developed, but entirely 
dmHhUe of fMils, 

Mr. Gould also exhibited a specimen of Crithagra BrasUiensU, a 
native of Brazil, forwarded to him by Mr. Stone, of Brighthampton, 
which was shot in October last, at BamptoD, Oxon, whilst in com- 
pany with a flock of sparrows. Mr. Gould considered it had most 
ukely been in confinement, but had evidently moulted while free. 

THE LITTLE BUSTARD. 

Iv October last, a fine specimen of the Little Bustard (Otis tetrcu^ 
WBB shot in the neighbourhood of Oxford, by the Bev. F. Burgess, 
Fellow of St. John's College, Oxford. This rare straggler is now in 
the hands of Mr. Osman, bird- preserver, of that city, who has pro- 
nom^ced it to be a young bird of the male species. The last Little 
Bostard on record killed in this county was shot on Denton- common, 
near Oxford, in December, 1833. 



SPARROWS FOR NSW ZEALAND. 

It appears that in New Zealand the country, at particular seasons, 
Sb invaded by armies of caterpillars, which clear off the g^rain crops 
■• completely as if mowed down by a scythe. With the view of 
ooonteracting this plague, a novel importation has been made. It is 
fi&us noticed by the Southern Cross : — '* Mr. Brodie has shipped 800 
Sparrows on board the Swordfish carefully selected from the best 
liedgerows in England. The food alone, he informs us, put on board 
for them cost 18/. This sparrow question has been a lone- standing 
joke in Auckland ; but the necessity to farmers of small birds to 
lEeep down the grubs is admitted on all sides. There is no security 
In New Zealand against the invasion of myriads of caterpillars which 
devastate the crops. Mr. Brodie has already acclimatized the 
pheasant, which is abundant in the north. The descent from the 
Aheasant to sparrows is somewhat of an anti-climax ; but should the 
litter multiply the greatest benefit will have been conferred ^\i ^*^ 

luntry." — Australian Mail, 
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imW FHBASANT8. 

Mb. GrOULD ha8 reftd to the British Association a paper 
Varieties and Species of New Pheasants recently introc 
England. ** After a sketch of the distribution of the famil; 
naceous birds, the author gave an account of the species of ! 
(Pleasant), which had been introduced into England. All t 
are firom Asia. The oldest ^nglish species is the P. Cclcki 
is from Asia Minor. The next is P. toi^quattis, from 
whioh was introduced about one hundred years ago, and hi 
been reintroduced. Specimens of this kind reared in Be 
wore exhibited. The crosses between these two birds pi 
markably fine and strong birds. The other true species an 
^oUcui from Mongolia, P. Lcemmenigii from Japan, P. Bei 
China, and P. versicolor from Japan. P. Beevetii is rema 
a tail six feet in length ; whilst the last species has been sc 
introduced into England, and bred freely with P, Colchicui 
crosses between that bird and P. torqvMus ; and the result 
greatly to improve the strength and weight of the birds.* 



THE HEBBING. 

Mb. J. M. Mitchell, in a paper communicated to \ 

Society of Edinburgh by Dr. Allman, before entering on tl 

of the natural history of the Herring, points out the gn 

of the herring-fishery to the maritime nations of Eurc 

quotes various scientific authorities to show, that the \ 

superior in economical importance to every other fish. Thi 

in his work on fishes, edited by Professor Yalencieunei 

"Les grands politiques, les plus habiles economistes ont v 

peohe du hareng la plus importante des exp^itions maritin 

Such views have led the British, Dutch, Swedish, and N 

governments to inquire at present into the natural histor 

legislate regarding the fishery of the herring. The au 

described the principal steps taken by these nations, and 1 

important statistical details of the British herring fijshery, 

that fish, to the value of upwards of a million sterling, are 

taken on our coasts. 

The high value of the fishery, not only in promoting th 
of a large portion of our population, but in producing s 
hardy, and industrious race of fishermen, most valuable t 
maritime nation as Britain, is next referred to.. 

The author then points out various errors regarding th< 
which have been committed in works of high authority, 
Cuvier's work on fishes, already referred to, M'CuUoch's jDs 
of Commerce, and the last edition of the Encyclopaedia Br 
He conceives that he has solved the doubtful questions r 

* The reader vill, we dare say, thank ns for directing his attent 
admirable paper entitled " The New Pheasants," in No. 201 of the 
SevieWf which details the acclimatation of these valuable birds fro 
Cbina, and India,— in a contributvoix to xiqo\o^<c«2l tnleace^ at once i 
attraotire. 
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the natnral history of the heniog, — an object of the greatest import* 
«noe ^hen we consider the high economical value of the fishery. He 
also points out several new and important facts regarding the appear- 
ance of the fish on onr coasts. Among others, that the herring 
swims nearest the sarface in dark and wild weather ; and nearer 
the bottom when the weather is bright and cold. 

He next enters on the details of the natural history of the herring, 
describing its characteristics and its distinctive difference from other 
fishes of its class. The important question of its food is elaborately 
eotamined ; and it is shown, as stated to the author by Agassis, that 
the herring does not confine itself to one species of food, namely, 
that the food nsuaUy consists of minute Crustacea ; but during the 
spawning season it feeds on sand-eels, the fry of various fishes, and 
eren its. own spawn. 

The author has ascertained a new and important &ct from personal 
observation, regardiog the cohesion of the spawn, and the power of 
adhering strongly to substances on which it may be placed, which 
only takes place on the fecundation of the roe by the milt. 

Many writers reiterate the opinion, that the herring is a native 
of the distant northern seas. This the author shows to be an error, 
proving that the fish is a permanent inhabitant of our coasts. 

He^ for the first time^ gives a complete description of the visits of 
the herring, or its geographical and chronological distribution over 
tii« surface of the globe, so far as is known ; and his woric is the first 
and only one which exhausts the difficult questions which have 
lOtherto- arisen regarding the most valuable and important fish which 
the bounty of Providence sends to supply food for the human race. 
'•''JSdiaUnirgh New PhUoaophical Journal, No. 19. 

SALMON FOB AUSTRALIA. 

Tope Royal Society of Tasmania has unanimously agreed to give 

BO(U. to any person who wiU introduce five pairs of live full-grown 

salmon into that colony. They are also prepared to give at the rate 

of two pounds per pair for salmon smolts and one poimd per pair for 

-ulmon firy. Beyond this, the government of Tasmania is prepared 

to expend several hundreds of pounds in forming ponds and channels 

far the reception of the noble fish. There are unquestionably great 

diflfienlties to be overcome before this particular description of fish 

will be familiar to the epicures of Hobart Town. Salmon, although 

one of the most migratory fishes, does not seem up to the present 

time ever to have crossed the line. It is known to almost every part 

%gi Europe and North America, and traverses the longest rivers in 

order to find a suitable breeding-place. It passes down the Elbe to 

leeoh Bohemia, down the Bhine to get to Switzerland, and reaches 

the Cordilleras by the Amazon, and various inland parts of Canada 

and the United States by the St Lawrence and other large rivers. 

There was a time when the royal fiish visited the neighbourhood of 

Windsor by the Thames ; forty years have passed^ it \a «a^, vo^^^ 

the last salmon that ventured up our river ^aa cw^vo^^ ^^"^^ 

MBCoreredhjBome&ahermen, who after great ^lae^^rajacfeW^B^^^^^^ 

p2 



228 YSAB-BOOK OF FACTS. 

in takiiig it ; and the last udmon from the Thamw fbnnad "a daintjf 
dish to set before the king/' who gave the lucky natten a gnineai 
pound, or twenty guineas for their prize. The refuse of gaa-woiii 
and the ofiensive outpourings of sewers and other abominationi of 
manufacturing establishments, have driven the aahnon fnm. tiM 
Thames. — Atutralicm and New ZecUand OageUc 



NEW LUOEMARIADA. 

Pbofbssob Allxan has described to the British AnociaiMii A 
new genus of Lucemariadse. This creature is a kind of fixed Msdiii^ 
having a structure resembling many of the common forma of floativ 
Jelly Fishes, but is fixed to rocks by means of a pedicle or stalk. U 
has been found on the more northern shores of Sootiand, and Pk^ 
feasor Aliman proposed for it the name of Oarduella Scotietu, Mft 
Peach has found this creature undiec vNAiMa va. CaithneM. He ttalMk 
aa a curious faot> that many cceat\aea ^\As^\A\kaa <SMMn«^ ^ 4i 



" nSH-RAIN." 

At the late meeting of the British Association, the Ber. W. S. 
Sjrmonds gave an account of the Fish- Bain at Aberdare, in Glamofw 
ganshire. The evidence of the fall of fish on this occasion was vo^ 
conclusive. A specimen of the fish was exhibited, and was found to 
be the common stickleback. A discussion ensued, in which varioai 
cases were related of the transference of living objects by the agenqy 
•f the whirlpools produced by storms. 

THE ELEOTBTCAL EEL. 

Db. G. Wilson has read to the British Association, a pspflr 
" On the Employment of the Electrical Eel {GjfmnoiMg eUMaali 
by the Natives of Surinam." After alluding to the paper be had 
read at the last meeting of the Association on the electrical Mel^ ! 
terurus from Old Calabar, the author gave an account of the empb^ i 
ment of the Gymnotus, in Surinam, as a medicinal agenL He bM ' 
obtained his information from a gentleman who had expressed Ul | 
willingness to forward to England living specimens oi this itlftftrirf^ I 
fish for experiment. 

Mr. A. Murray remarked on the difficulty of bringing over Hm 
fish alive, and mentioned several instances in which they had died ' 
on the voyage, especially when they arrived in the GhanneL Oni 
discussion resulted in the formation of a Committee of the Section It i 
draw up directions, in order to guide those who were engigediB 
transporting these fish from their native haimts to Great Britain. 

AGED AOTINLA. 

Db. M'Bain has communicated to the British AssodaiiflB* 
^'Notice of the Duration of Life in the Actinia fiie>em5ryawrt<Wh 
when kept in confinement." The author exhibited a specimen cl Ai 
A, metembryanthemum which had been in the possession of Sr Ji 
Dalyell and Dr. Fleming for thirty-one years. The exhibitien 9^ 
this now celebrated Actinia produced great interest in the Section* 
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p wa off the coasts of Cornwall are littoial oa the shont of 
fclaad* «___ 

KUDIBBANOHIATB UOLLUBKS. 

Ib. J. WiLLiAVS writes to the Athenceum, No. 1646: — "A 
ith or two ago I obtained a specimen of S. paptUoaOi, about 

inches long; it was then salmon-coloured, freckled as usuaL 
er being for some weeks in my tank, the animal fastened like a 
h upon a common scarlet Actinia meaembryanthenium, attached to 
>m it remained for three days. At the expiration of that time 
Actinia was shrivelled up and dead, and the Eolis had become of 
eep crimson colour, papillss and all. During the three weeks 
oh have elapsed since this happened, the animal has been grar* 
Uy regaining his former colour, and is now once more dingily 
ion-coloured. Every fragment of effete matter which has daring 

period been discharged m>m it has the colour and appearance 
n unchanged fragment of the crimson Actinia. I do not find this 
oliarity of changing colour mentioned in Alder and Hancook| or 
oy other work with which I am acquainted." 

MARINE AQUABIA. 

Tb. W. Alfobd Llotd has communicated to the AthencBum » 
of the results of his professional experience in the construction 
management of the Marine Aquarium, which, he maintains, ia 
worthily represented in every establishment, whether in the hands 
irivate persons, or belonging to Societies, or under the auspices 
lovemment. Even the tank-house of the Zoological Society of 
idon, in Begent's Park, is no exception to this statement, for the 
ngements there adopted are now, confessedly, very ill designed 
bhe purposes in view. It was built under the superintendence 
he late Mr. D. W. Mitchell, at a time when very little was 
wn about the subject ; and no precedent existed for anythiog of 
kind. Certain plants were known to give off a supply of oxygea 
le under the stimulus of light, and this oxygen was known to be 
lired by the animals associated with the plants ; and thus it was 
^ned that if a collection of any living vegetables and creatures 
3 placed together in any vessel, they would at once, and with 
oely any trouble, be rendered mutually self-supporting. It was 
i found out, however, that this crude theory required to be modi- 
to so great an extent, and that it demanded to be associated 
I so many other conditions, that the conservatory -like building 
standing in the Gardens was discovered to be, in the first sum* 
of its existence, an arrangement so utterly wrong, that the modi* 
aons it demanded would amount to something Uke an entire re- 
rtmction. This was because of the acceptance, exclusively, and 
M> great a latitude, of the old formula of plenty of light ; for- 
ing, however, how small is the amount of illumination obtained 
slants Mid animals in the sea, and quite overlook.u^^\2oAWN.^dDak^ 
of the sea» and npon land, a great amount oi YL^\.\a \>9KQa2^:3 ^^. 
Muiied by much heat, while, in the ooeasi, tkk» \«ia^«»X.\w*«NP'»»- 
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Britain does not vary, at any season, niucli from 60" Fabr. In thft 
fish- house of the Zoological Society, however, the range is, or may 
be, from about 30** to upwards of 90^ On the 13th of July last^ at 
four o'clock in the afternoon, the thermometer in the house stood at 
93°, and in the tanhs, with a free bulb immersed in the water, it was 
82°. Nothing in the shape of animal life, planned by nature ibr an 
equable and moderate temperature, can long resist the destmctiTa 
effects of such a heat as that, or, if some of the hardier kinds do 
manage to exist in it, their health is surely deteriorated, l^en, the 
result to the vegetation is equally disastrous. Natural water, and 
especially sea- water, is so full of germs of plant life, that, when saeh 
water is exposed to light, the minute locomotive plants of the humbler 
kinds, or the spores of the higher plants, aire rapidly called into 
visible existence, and if the exposure to light and heat be long eon- 
tinued, the water becomes so full of these atoms as to assume adsnse 
and opaque greenish-brown colour, rendering all within the aquarium 
invisible, or nearly so. A few summers ago, the excessive amount 
of light was in some measure subdued by a covering of tarpanfin, 
though the heat continues, as before shown, nearly as great as ever. 
But another radical defect then became apparent — namely, the 
too great height and too narrow breadth of the tanks themselves, 
the result of this being that the surface of water presented to the 
oxygen of the atmosphere was disadvantageously little — so Httie^ 
indeed, that it may be fairly calculated that not more than 30 per 
cent, of the bulk of fluid employed is rendered available fortlie 
animals kept in it, and the means do not exist of re- supplying 
oxygen as fast as it is consumed. It seems to be not remembered 
that the oxygen derived from growing plants is serviceable as an 
auxiliary only to the oxygen obtained directly from the surrounding 
air, and that the attainment of this last- mentioned condition must 
depend mainly upon tlie form and proportions of the tanks adopted, 
and should therefore be a primary, and not, as at present, a secon- 
dary consideration, and the consequences of the neglect of this Itiw 
are, that only a certain limited number of slow- breathing ammib 
can be permanently maintained, and that a vain attempt is constantly 
being made to keep other and more numerous and more bisfalj- 
organized creatures by a weekly change of sea- water (in most of the 
larger tanks), throwing away the old water and supplying a new lot 
Now, this is a piece of tremendous extravagance ; and it beoomee 
simply a matter of figures to show how the hundreds of pounds ihm 
spent idly and fruitlessly by the Society in the last seven yeus 
might have been expended in building another and a better aqoariin 
house. Sea- water never becomes deteriorated in any way by any 
amount of using or keeping or filtering ; so far from that, indeed, it 
improves by age, and therefore, had it l)een thought of, the couple 
or three thousand gallons or so, purchased for the Gardens in 1S53, 
might have been in use up to this hour, without diminution oif 
volume or alteration of any of its qualities for aquarian purposes. Of 
course, no one is to be HameCL iox aJ^. \\i\%, Ti«t ^^x. isst the cone- 
spoDcUng paucity of Bpecimena VncvdidyJwiN. \ft 'Os^i ^-^^f^fistsv^Ny^naM^ \ 
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<nie pmnted out the evil till the miaohief was done ; vet^ now thftt 
the uing is so apparent^ steps should be taken to remedy it. 

KBW OLABSIFIGATION OF SEPTILBS. 

Pbof X8B0B OwBN has read to the British Association a paper 
* * On the Orders of Fossil and Becent Beptiles, and their Bistribu- 
^on in Time/' In this communication, the author ** has developed 
his new standpoint in Natural History. The sub-class of reptues, 
which was formerly divided into four orders, the Professor now 
proposes to divide into thirteen. This revision has resulted from 
uie study of the fossil forms which have been found in such abun- 
dance in the secondary strata of the earth's surface. At the hesld 
of the reptile orders ne places an extinct form — ^Archegosaurui^^ 
and in the lowest order the Batrachian reptiles (the toads and 
frogs). He still retains these amongst the reptiles, on account of 
the difficulty of distinguishing between them and the Ghelonia, or 
iortoises and turtles. At l£e same time the Professor acknow- 
ledges his inability to distinguish between the Batrachia and the 
xiBKt group of animals, the fishes. The whole paper will be read 
with deep interest by the zoologist ; and it cannot fail to add to 
ihe great reputation of the author as a systematist and comparative 
anatomist." — AtheruBum, (See No. 1666 for the entire paper.) 

The following is the summary of the defined orders : — 

JPro H ne e - Ymwsmbjlasx, Clat$ — "ELxuaxocvyu Sub' Clan — ^Bbptilia. 

Ordert, 

VIII, DinosftTuia. 
IX. Crococblia. 
X. Lacerfcilia. 



I. Oftnooephala. 
H. Labyrinthodontia. 
tnyoi: 



IH. Iohth7opter]^gia. 
IV. Sauropterj^a. 
v. Anomodontia. 
YI. Ptnrosaoria. 
Vn. Thecodontia, 



XI. Ophidia. 

XII. Chelonia. 

Xin. Batrachia. 



' Profiessor Huxley thought this communication a most important 
contribution to science. He quite agreed with Professor Owen in 
cUaoing together the amphibia and fishes, as no real distinction could 
DO drawn between them. It was, however, different with the true 
zeptiles and amphibia, although Professor Owen was not disposed to 
attach importance to these distinctions. The amphibia possessed 
HO allantois and had gills, points of structure which separated them 
atrongly from the true reptiles. Amongst extinct animals none 
presented any transitional forms. Professor Owen defended his 
•own position on the ground, that such an interpretation could be 
given to the allantois on the one side and the gills on the other 
«B to render the distinctions less obvious than at first sight ap- 
peared. 

THE SALAMAimEB. 

The menagerie at the Jardin des Plantes has been enriched by 
the reception of a fine specimen of the SdlaiiMmdvis, MoAvinAi, «st 
large Salamander of Japan. This reptile \iaft\»eiSL «esiX.\s^'^« ^^ 
<}odnka, French Consiil-General in the I>uUj\iT£»aja^'^T^^^^^^^'^'^*^ 
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as a prssest from M. Pompo van Meedeiroot, physician to ih^ 
Dutch Government at Japan. Up to the present time there baTe 
been only two living specimens in Europe, one at Leyden and the 
other at Amsterdam. The salamander, which has only been known 
to Europeans since the tour of discovery made in Japan by M. de 
Siebold, lives in the mountain valleys of the Isle of Niphon, betwoeo 
the 84th and 36th degrees north latitude. It resides in the rirulets 
and lakes formed by the rains, at a height of from 4000 to 5000 
feet above the level of the sea. This reptile arrived in Paris from 
Batavia, after a voyage of two months, and, although it suffored a 
little during the passage, it appears now in excellent health. It 
is about 27^1 inches in length, and when full grown will be about 
3 feet 

AHTIDOTE FOB SNAKE BITES. 

In the Melbowme Examiner, of the 14th of May last^ is an 
account of a public trial of the value of an antidote for snake bites^ 
said to be known to a Mr. Underwood. The experiments were 
made in the rooms of Messrs. Easey and Co., auctioneers, Colliot- 
street, in the presence of about 500 spectators. The snakes em- 
ployed by Mr. Underwood were a whip-snake, about 15 indiflt 
long, and two diamond snakes, one about 20 inches, the other 84 
feet in length. The larger of the diamond snakes Mr. Underwood 
provoked till it bit himself on the lower part of the fore-finger. A 
rabbit was bitten several times by the whip- snake, but neither tho 
rabbit nor Mr. Underwood appeared to be in any way incon- 
venienced by the bites. The experiments were declared, however, 
not to have been satisfactory, and the secret of the antidote was 
not revealed. 

In another page of the same journal is inserted the following ex- 
tract from the Uohart Town Mercury : — 

" According to the Comvall ChronieUy * the secret so long confined to flM 
heart of Underwood/ in reference to his antidote to the bite of snakes, has st 
length been discovered, and the common male fern— polyvodium JiUx «ii»— il 
stated to furnish the remedy. This very common plant nas been long Iniown 
as a specific in the cure of worms, especially the tapeworms — the powdered root 
being {generally used for this purpose ; but from circumstances wmoh lane trail* 
spired it would appear that Underwood uses a decoction, or broth, of ihelearM 
near the root as being stronger, perhaps, than those near the apex of the pburt. 
We believe in the efficacy of this remedy, which may be easUr tested by experi- 
ments on animals, and its power might perhaps bo augmented if used in the ram 
of a tincture — that is, with an ounce of the leaves steeped for a fortnight in a 
pint of rum, or brandy, in which iitate it could be kept for any length of time, if 
well corked, without deterioration by fermentation or otherwise. The fern is 
common in all parts of the island, and may be gathered at any time, so that ■& 
antidote so serviceable may be in the handis of every one." 

JAPANESE WAX. 

Pbofessor W. B. Eogeks states that the Japanese Wax^ though 

as white as bleached bees-wax, at ordinary temperatures, is more 

brittle, Jess ductile, and breaks with a smoother and more con- 

cboidaJ fr&cture ; its speci&c graVit^ \a ^\^^^ \«»a, «.\id its aaelting- 

point about 127", Like beea-wax, V\i \a a«^«raJoNftTSi\» ^^^^3l»:) 
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bodieSy whose proportioos in round numbers are, in 100 parts — solu- 
ble in cold alcohol (60° F.), 12 parts ; in hot^ 55 parts ; and inso- 
luble in alcohol, 33 parts. Bees-wax similarly treated yields respeo- 
tirely 4 or 5, 22, and 73 or 74 parts of the ingredients, which are 
called cerolein, cerotic acid, and myricine ; the first two fatty acids, 
mod the last a neutral fat compoimded of palmitic acid and a fatty 
base. The three corresponding substances obtained from the v^e- 
table wax differ from the above in their physical properties, and 
nwr on examination be found to consist wholly or in part of distinct 
and perhaps new fatty bodies. In rej(vard to its economical applica- 
tions, it may be added that the great readiness with which it is 
fli^Kmified, and the clear and strong light which it yields wheu 
burned in the form of candles, give promise that it may ere long 
become an article of considerable commercial importance. — PrO" 
ceedings of the Boston Society of NcUvral History, 

BABB INSECTS. 

Mb. F. Bond has exhibited to the Entomological Society a re- 
markable monstrosity of the Death's Head Moth, in which the wings 
of the right side were difformed, and the veins considerably dis- 
placed ; also a specimen of Mytkimrui turca, set upside down, in 
order to display the remarkable structure of the legs of the male. 
Mr. S« Stevens exhibited a variety of rare coleoptera and lepidoptera^ 
recently received from Mr. Foxcroft, who had collected them at 
Sierra Leone ; likewise a number of minute and very interesting 
coleoptera, captured by Mr. Wallace, in Celebes, includingnumerous 
■peoies of staphylinidse, which Mr. Wallace stated were as abundant 
IB Celebes as in England. Mr. Wallace exhibited various rare le- 
pidoptera, recently taken by himself, including the new Lapkygma 
exiffua, which flies to the light at night, and runs about rapidly in 
the same manner as Micra ostrinaf Catephia alchymista, a species 
new to the British fauna, taken in the Isle of White, in September ; 
AcoiUia ludiiosaf three species of Nola, together with N, centonalis, 
new to England, taken in the Isle of Wight in the first week of 
Joly. Mr. F. Smith exliibited some curious galls, found on the 
leaves of beech, which Mr. F. Walker had identified with some 
recently found by Dr. Ezra Downes, at Fontainebleau, and which 
had not previously been known as British ; also specimens of the 
works of Poncra contracta, a very rare British ant, which he had 
found running about very actively in a bakehouse. Mr. Westwood 
exhibited a specimen of the large Indian Solfuga, a very ravenous 
species of spider, communicated by Mr. Albert Waghom, who 
stated that it had devoured seven wasps in one night ; he also 
exhibited a minute lepidopterous larva, which had done much 
injury in the library of a friend^ by gnawing the leather binding of 
tlie books. 

BEE-KEEPING. 

Mb. TuawTKETSB baa described to the 'En\Amo\o^cs\ ^ioc\.^» ^ 
pnotical Application of Shirach's discoyery oi t\ie t^o^«c -^aaawaw^^ 
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by Bees of ndnng a queen from neuter or woiker gmbs ; by xneani 
of which the contents of old hives can be taken mthont destroying 
the bees or sacrificing any brood. The plan consists in driving out 
the queen and about half the bees in the spring, and establishing 
them as a new swarm, when the bees remaining in the old hive have 
to raise a new queen ^m a worker grub ; from the time required to 
acoomplish this it follows that no egffs can he laid for abonU tkne 
weeks ; by this time all the workei>produciDg eggs laid by the old 
queen will have been hatched out, and the cells filled with honejy 
when the whole of the bees are to be driven out, and the hooay 
(which by these means will be found perfectly free from broo^ 
retained for use. The plan had been very successfully worked at 
the bee-house of the Apiarian Society, and specimens of the resBlta 
were submitted to the meeting. 

Mr. Tegetmeyer has also detailed some observations he had laisif 
made, proving that bees resort to a chalybeate spring in prefersnee 
to th^e which are not impregnated with iron. 

AFIABIAK BOODETT. 

This newly- formed Society has established an ezperimentalApiaiy, 
imder the care of the secretary, at Muswell-hill, to which the pabuB 
are admitted by memb^^' orders. Numerous donations of Docto 
have been received for the library, and it is the intention of tfas 
committee to institute lectures on improved methods of bee-kequgp 
and also to offer prizes to cottagers for the best examples of bss- 
management. Mr. Tegetmeyer has described an entirely nofd 
methml of bee-keeping adopted in America, which the Sooiely tn 
about to test at their apiary. 

THE LANTEBN-PLT OP HONDURAS. 

Mb. James Banks having exhibited, some time since, a spedmflB 
of the Lantern-fly, (Fulgora latemaria) of Honduras, doubts wtfi 
cast on Madame Merian's statements as to its being really lununoil 
at times or not, and Mr. Banks was requested to g^t farther inibzvar 
tion if possible on the subject. He has received letters from oocr^ 
spondents in Belize, and they bear testimony to the truth of tte 
statement that this fly really omits a light. Mr. Alexander HeDdi^ 
son, Belize, says : — *' The fly certainly possesses light, and therefa* 
emits it. The light is evidently under its control, for it inoresMl 
and diminishes it at pleasure. When the wings are closed, there tti 
three luminous spots, one on each side of the head part, giving odt 
a beautiful sulphur-coloured light, in rays that spread over the roOBk 
The third luminous spot is seen when the fly is on its back, half-nff 
down the abdominal part of the insect. When quiescent, the Innr 
nation is least ; in daylight the upper spots are nearly white, emittiag 
no light whatever (its lively time is at twilight). Immediately ob I 
being agitated, or moving about, the: spots become sulphur- oolonrei I 
and radiate forth streams of light, clearly seen although the sun bi I ; 
Bhining into the room, as it novr dLoe& «.\>>(^i«\£Lnpai«i:^t I writer *^ li 
the creature in the glass tutnVAer \ielatft TEkft'' C 
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BBITISH BUTTSKFLIBS. 

Mb. H. T. Stadjiton has read to the British Aasociation a paper 
«• On the Diitribution of British Butterflies." 

Amopgthe insect tribes, the ** Scale- wings/' or order Lepidoptera, 
has always attracted a considerable amoont of attention. The 
variety and beauty of the butterfly tribe is a matter of notoriety. 
The order Lepidoptera includes two great divisions, butterflies and 
moths — the former group all fly by day, whereas most of the moths 
are nocturnal in their habits. It has been calculated that there are 
not less than 50, 000 different species of Lepidoptera on the globe. 
Move than 8000 species of butterflies are already known, and it has 
been computed that the moths are sixteen times as numerous. In 
this country the proportion of moths is much greater, being nearly 
30 to 1, but then we are remarkable throughout Europe for our 
poverty in butterflies. As already observed, in the whole world 
8000 species of butterflies are already known, of these only one- 
tenth occur in Europe, the tropical parts of Asia and America being 
by far the most numerously populated with this beautiful, tribe of 
insects. In central Europe or Germany, 186 species of butterflies 
have been observed, the remaining 120 European species being 
peculiar to Spain, Italy, Greece, Hussia, or Lapland. Of the 
German species 94 occur in Belgium, but only 65 in England, 
tliough we possess one species, Erebia CaMiopCf which does not 
ocoor in Belgium. All the British butterflies occur in England, but 
little more than half (only 83) are found in Scotland, and scarcely 
more in Ireland. Twenty- five species may be considered as gene- 
imUy distributed and common ; but it should not be understood that 
these are everywhere to be met with, but simply that their geogra- 
phical range is not limited, and that where they find suitable 
localities we may expect to meet with them from Norfolk to Kil- 
lamey, and from the Isle of Wight to Caithness — some frequent 
gardens, some meadows, some heaths, some woods, and some hedge- 
rows and lanes. Twenty-five other species, which all occur in ^e 
floaih-east of England, thin out as we advance northwards and 
westwards — only five of them occurring in Scotland, only fourteen in 
Ireland. Three species, two of which are common in the mountainous 
parts of Scotland, do not occur at all in the south of England. 
Seven species are local to particular limited districts in the mid- 
land counties or the south of England. Three species of rare occur- 
rence in this country must be looked upon as stragglers from the 
Continent; one of them, Vanessa Antiopa, has occurred in the 
■oath- west of Scotland and at Dunbar. Two other species, which 
f<nrmerly occurred in restricted English localities, now appear to be 
eoLtinct there. — Athcnceum Report. 

EYELESS BEETLES. 

Me. Andbew Murray has exhibited to the Eoyal Ph^«v^ 
Society a fine series of Eyeless Beetles from t\vG cai-^ea ol C^^txivOsja* 
and Idvmgary. Of the 26 different speciea viViovjii \wc> ^«?c<&t^^'^ 
genoTSk — P/toleno7h and Drlmeotus, which are oi s^tc\».\ vcv\.e«^"aX», '"^"^ 
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filling up a blank between the two genera Leptodarus and Adelops, 
and proving that the former of these genera truly belonged to the 
family of the Choleoidse, instead of being aliied to the genitf 
MastigiiSi as was supposed by Lacordaire and other authors. 

OHBONOMETBY OF LIFE. 

Mb. Paget, F.E.S., has read to the Royal Institution a disoonrse^ 
the design of which was to illustrate the law that the processes of 
organic life are regulated with a regard to time as exact as that which 
is observed by them in respect of size and weight and quantity of 
material employed in them ; and to show that such an observance of 
time is characteristio of life, depending essentially on properties in- 
herent in the living bodies themselves, and not on conditions eacteraal 
to them. 

Having adduced a great number of examples, Mr. Paget con- 
cludes : — 

AVhatever evidenoe these and the IDco facts might supply, that, in oonneodoB 
Tfith the seasons, the time-rates of the organic processes m the lower orgunoM 
are essentially dependent on the inherent properties of each organism, similar 
evidence might be adduced for the case of the higher, and specially the wana* 
blooded animals. In these the varieties of seasons have less iimaence in modiff- 
ing the rate, as well as all the other measures, of life ; and the leas influence, tM 
higher the species, or the degree of development of the individual. MoreofraTf 
there are in oirds some instances in which organic processes have a tendenor ^ 
observe certain times of the year even when the seasons are changed, 'thm 
among those brought from Australia to this country, some of the parakeets toed 
hero in December ; the black swan sometimes breeds in November as well ai ii 
May; the New HolLmd Cereopsis-goose has bred at the Zoologiesl Gazdm 
every February for five or six years.* Among migratory birds, also, it has besi 
observed that when they are kept in confinement, and removed from all tk0 
circumstances that might be supposed to induce or necessitate their jooni^jlb 
they yet become restless at the return of the season for their migration. 

In these and the like facts there appear indications of a chronometxy in tbt 
organic processes of warm-blooded animals, which corresponds with that of ths 
seasons, but is essentially independent. And, if it be so, these might fom ■ 
group of facts, in addition to those of the diurnal variations of the orgamopn^ 
cesses, in which vital changes are set to the same rules of time as changes of tiM 
surface of the earth, yet have their own proper laws ; and concerning wUdi it 
might be said, that the cycles of life, andf of the earth do, indeed, correapon^ 
but only as concentric circles do, which are drawn round one centre, but are not 
connected, except in design and mutual fitness. 

But, however this might be, all the instances of time-reffulation cited in fl0 
discourse (all being examples of large groups of facts), would seem anffii^entto 
prove, that the observance of time in organic processes is as exact and as nnirer' 
sal as that of any other measure ; that each species has a certain time-rate ftr 
the processes of its life, variable, but not determined, by external conditioot ; 
and that the several phenomena commonly studied as the periodicitiea ot 
organic life, are only prominent instances oi the law which it waa the o^ect of 
the discourse to illustrate. 



• Mr. Sclatcr, to whom the speaker was indebted for this fact, supplied ibo 
dates which tend to prove that the Australian parakeets in this country breed 
less often in December than in the months from May to September, indutin} 
but even a minority of instances of the observance of times, and a eeneral teip 
dency towards it, when the force of such external conditions as those of tl0 
BeasoDB is strong against it, is good evidence that inherent properties are ^ 
mainapringa determining the ralea oi'^e. 
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BOTANY. 

OBOWTH OV PLANTS. 

Db. LANKESTEBhas laid before the section of Zoology and Botany 
t>f the British Association a Report from Professor Buckman, "On 
the Growth of Plants." The Report stated that the author was 
continuing his experiments on the influence of cultivation in altering 
the specific characters of plants. Several instances were given in 
whicn the character of a plant was so much changed by culture as to 
lead to the supposition that certain forms which had hitherto been 
regarded as distinct species were only varieties. 

RBSPIBATION OP PLANTS. 

M. Tbaube has arrived at the following conclusions on the 
subject: — 

1. Plants absorb oxygen, not only during germination, but 
during all the periods of their growth, and even in sunlight. — 
(jSiownwre). 

2. The absorption of oxygen is absolutely necessary for their de- 
velopment. If they are deprived of this gas, they cease to grow. 
Mid soon die. 

8. The oxygen which plants absorb in darkness is always converted 
into carbonio acid. This phenomena also takes place during the 
dsyj but the presence of the acid is then detected with difficulty, 
owing to its decomposition by the green parts of plants. 

4. Plants, besides this power of decomposing carbonic acid by 
iBMfcns of their green parts, possess a respiration like that of 
wiimals. This respiration consists in the absorption of oxygen and 
tiie giving out of carbonic acid. It is necessary for the vital activity 
fl# their organism. 

5, Plants do not possess special organs of respiration. 

0. The most important product of plant-respiration is cellulose, 
viiieh arises from the oxidation of a hydrated carburet, dextrine^ 

7» The principal functions of respiration in plants is the organisa- 
iioa and elaboration of the nourishing sap— an elaboration which 
depends on the presence of cellulose. The formation of cellulose is 
oompletely independent of solar light. Plants, like animals, are 
developed also in darkness. 

S, The vertical direction seen in the development of the young 
plaats has also no connexion with sunlight. — Trans, Acad, Science, 
JBerlin, 

YASCULAB BUNDLES OF FEBNS. 

It is generally stated that the vessels found in these Bundles are 
•ealariform and pitted vessels. This may be true in regard to the 
ibU-grown stem of Tree Ferns, but it is not so in regard to the 
nstioles and the ribs of the young fronds of other fibres. Id. "S^^^ 
Sot says, that if a vertical section is made oi \)aft -^wm^^ «s«<a»»x^ 
irond ofFoljpodium, Adiantum, Pteiis, AspVemxrca, «a^TiV2wtfs»SK 
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tlicrc will bo seen all kinds of vesselB, and among them true nnr 
able 8])iralfl. The extremity of the petiole may Im broken in sac 
way an to have a fragment supported by means of spinl threa 
just as happens in the young stem of the vine or t)ie ddar. 
Polypodiam vulgart and Lastrea FUixmcUf these spinl Tendi 
traciiesB appear the only ones found at the simimit of the frond dor 
its early growth. Soon, however, their absolute and relative nam' 
diminishes, and annulated, reticulated, and scalariform vessebi appi 
In the early period of the development, the scalariform venels 
very rare. Their number augments as the tissues become more da 
In the old and fully developed fern-stems, scalariform venelB 
almost the only ones found. Even in them, however, we meet w 
mixed vc8»els of a spiral and annular kind. — Proceeding* ofPk 
mathic Society of PariSj July, 1859. 

YEGKTATIVB AXIS OF FERHB. 

Dr. Ooilyie has read to the British Association a paper embnfl 
two principal points — the general form of the Rhizome of Fen» i 
its internal structure. The stems of our British species, at Ih 
may be reduced to three forms — ^the creeping Bhizome and 1 
Caudex, branched or simple. Vfe have examples of the firrt in < 
Brakens and Polypodes, and of the others in the tufted stem 
Blechnum and Osonunda, the lady-fern and its congeners^ and ' 
parsley-fern, and in the massive unbricated root-stock of the n 
fern and some other species of Aspidium. The last fcnrm pitM 
many points of similarity to the tree-fern, though its small denl 
ment and horizontal line of g^wth prevent its forming any e 
spicuous trunk above the suiface of the ground. The resemUi: 
becomes more apparent when the persistent bases of the dees] 
fronds are cut ofi^ and only the central axis left, marked by n> 
rows of cicatrices like the scars marking the stem of the tree-le 
The chief peculiarity of the internal structure is the reduction of 
fibro-vascular system to a netted cylinder, imbedded in the gem 
cellular tissue of the stem, and giving off fasciculi both to 
petroles and the rootlets. This arrangement is very reg^ular in 
the species, but there is great diversity in the course of the di 
coloured or woody tissue. Reference was made to the independ 
origin of the rootlets, and to the general relations of this form 
stem to those of the higher plants. The paper was illustrated 
diagrams, and by preparations and dissections of our indigen 
ferns, with some comparative specimens of the arborescent specie 

GROWTH OF THE DRAGON-TREE. 

Professor Piazzi Smtth has communicated to the Botan 
Society of Edinburgh, a paper " On the Manner of Growth of Draa 
Draco in its natural habitat, as illustrating some disputed pointi 
vegetable physiology. " After alluding to the vertical theory of gro 
in plants, as maintained by Petit-Thouars and Gaudichaud, and 
hmxontsU theory of Miibel andTtwixA, \ft\g,«X\\aT ^tK the last j 
nunci&tion of opinion thereon "Vsy tVv© "SxwicXx Kc»&«nx<3^\A^>KvSt 
attention had been caUed by PtofeaeoTTS>!AiviN«>^ wJCbat ^x^ 
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to describe such characteristics as he had been able to make out in 
the Dragon-trees of Teneriffe, growing there indigenously, and 
through various periods of time, from five to, as it has been alleged, 
in the case of one specimen, five thousand years ; and these charac- 
teristics he proved by reference to photographs of the several trees 
taken by himself at the time of observation. An examination was 
ilflo instituted between these photographs and the drawings pub- 
liBbed by various travellers, from Ozonne and Humboldt^ at the be- 
ginning of the century, down to Dr. Herman Scbacht in the present 
year ; and the general conclusion was drawn, that no botanist, even 
although at the same time a great artist, should think of dispensing 
in the present day with the aid of photography in bringing home 
the &cts and appearances of vegetable g^rowth in distant lands. 

SHEA BUTTER. 

Mb. Babteb, in a letter to Sir William Hooker, thus describes the 
economy of this useful product. The nuts of the tree {Basno 
Parbii) are allowed to ripen on the trees, and being gathered, the 
pulp surrounding the nut is rubbed off, and generally eaten: it 
membles an over^ripe pear. The nut is next dried by exposing it 
to a slow heat in large clay caldrons with perforated bottoms. 
This, besides cairying off the moisture, causes the nut to shrink in 
its shell, of which it is next divested by threshing on the floor ; or 
eometimes it is slightly bruised in large wooden mortars instead. 
The nut is then thoroughly pounded in pestle and mortar, and next 
groond between stones : at this stage it resembles black mud in 
paste. This mass is washed in cold water, then boiled till the butter 
zises white, and is skimmed from the surface. Shea butter remains 
hard at a lugh temperature when well prepared, and does not become 
nacid with age. It has a slight smoky taste, acquired during its 
pnparation. It is stated to be likely to fetch 51, per ton more than 
palm-oiL 

NEW ABBOW-POISON FROM CHINA. 

In a newspaper printed at Shanghae, in the spring of 1857, a 
wonderful account was given of a poison, which was said to be 
employed in the interior of China for destroying the largest animals. 
Instant death was said to be produced when an animal was struck 
in the trunk of the body with an arrow poisoned with it. 
Such was its potency, according to the opinion of the Chinese, 
that a scheme was said to have b^n set on foot for destroying the 
British army during the late war, by bringing down to Canton the 
natives who were in the practice of using it. But the scheme was 
frustrated by peace being unfortunately proclaimed too soon. 

The poison, and apparently the plant also, are known by the 
Chinese name of W^Tsau, or Tiger-poison. Dr. Christison received 
very lately from Dr. Macgowan, an American physician residing at 
Shanghae, a specimen of the poison, and of the root of tVv<& '^\asx& 
from which it is prepared. The root preaenta a.W \\ivi (^&»xw^\^t^ ^'t 
an Aconiium on a very smaM scale. This cotreR^oxiiiia ^VOa. ^^ CkCsrcv 
cluBioD to be drawn from the characters oi a i%7? \^^"^^^ ^\C\Oa.^«^^ 
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also sent, and which scarcely differ from those of Aeonitumferox. A 
farther proof is, that the root produces iu an intense dMfree the very 
singuhu* combination of numbness and tinglinff, which u occasioned 
by chewing the root of any of the active aconites known in Europe^ 
such as A, Napelha, ferox, nnense, wwinatutiL The poison itself 
contained in a little porcelain bottle, is obviously a very well pre- 
pared extract : and . if not entirely composed of the extoact of the 
wu-tsau root, at all events must contain it laigely, for a very minute 
quantity produces the most intense tingling and numbness of tiis 
tongue and lips after it is chewed. 

There can be no doubt, therefore, that the wu-tsau poison must 
be extremely energetic. But the author objected to the admissioii 
that either this or any other arrow-poison can produce instant death, 
as is often stated by travellers. Every poison, however energetic^ 
must be absorbed mto the blood before it can act. Even from a 
wound, absorption cannot take place suddenly. Some time is re- 
quired before enough can enter the blood. When death takes' pbei 
instantly, the cause must be mechanical violence inflicted by the 
arrow. The author exhibited various poison-arrows used in difiemt 
parts of the world, which were adequate to occasion most deadly 
wounds if they struck the trunk of the body over an impoiteiit 
organ ; and he also showed that even the Httle slender woodM 
poison-darts, used in some parts of the world for destroying hirdi 
and small animals, by being shot from a blo¥ring-tube, may be esaSy 
projected with a force amply sufficient to kill a small bird or aoiml 
by the violence inflicted, apart from the more tardy deieterioai 
influence exerted by the poison. — Dr. ChrUtison; Proeeedingt rftk$ 
Jtoyal Society of Edinburgh, 

CULTIVATION OF LAVENDEB. 

Ms. S. Peeks, who cultivates at Hitchin, Herts, the plants La- 
vender, Elaterium, Belladonna, Henbane, and Aconite, has oon- 
tributed some interesting details of the same to the Phannaceiiikd 
Jowmal, 

Lavender is only grown to any considerable extent at Hitchin sad 
Mitcham ; the species being the common garden Lavender {LoMK^ 
dula vera, d.c.) At Hitchin there are about 35 acres ; and, on n 
average, about 60 lbs. of good lavender flowers yield about 16 ounM 
of essential oil, which is commonly worth ten or twelve times H 
much as that derived from the French spike lavender. 

The Hitchin oil of lavender has a remarkably fine, delicate, aod 
sweet odour, being free from all rankness, while it possesses a veiy 
rich, strong perfume. Its excellent quality is due to the &vounfale 
character of the soil in which it is produced, and the veiy caxM 
manner in which the plants are raised and cultivated, and to the 
fact of the flowers alone being used for distillation ; or, at all eveoti^ 
mixed with a very small portion of the stalks. 

We can bear testimony to the delicacy, sweetness, and strength tf 
3fr. Perks's concentrated Lavender-spirit, which enjoys a wide 
i^patation. __ 
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PBOGBESSIVE DEVELOPMENT. — 0BI6IN OF SPECIES. 

The two following passages are from the inaugural address of Sir 
Charles Lyell, as President of the Section of Geology, at the late 
meeting of the British Association :* — 

" Among the communications sent in to this Section is one received 
from Dr. Dawson, of Montreal, confirming the discovery which he and 
I formerly announced, of a land shell, or pupa, in the coal formation 
of Nova Scotia. "When we contemplate the vast series of formationa 
intervening between the tertiary and carboniferous strata, all desti* 
taie of air-breathing mollusca, at least of the terrestrial class, snch 
Ik discovery affords an important illustration of the extreme defective* 
nese of our geological records. It has always appeared to me that 
the advocates of Progressive Development have too much overlooked 
the imperfection of these records, and that, consequently, a laige 
put of the generalizations in which they have indulged in regard to 
the first appearance of the different classes of animals, especially of 
air-breathers, will have to be modified or abandoned. Nevertheless^ 
that the doctrine of progressive development may contain in it the 
germs of a true theory, I am far from denying." 

"Among the problems of high theoretical interest which Hie reeeni 
progress of Qeology and Natural History has brought into notice, no 
one is more prominent, and, at the same time, more obscure, than 
that relating to the Origin of Species. On this difficult and mysterioiui 
■object a work will very shortly appear, by Mr. Charles Darwin, the 
zetolt of twenty years of observation and experiments in Zoology^ 
Botany, and Geology, by which he has been led to the conclnsioDy 
that those powers of nature which give rise to races and permanent 
'Varieties in animals and plants, are the same as those which, in mnch 
longer periods, produce species, and, in a still longer series of ages, 
give rise to differences of generic rank. He appears to me to have 
anooeeded, by his investigations and reasonings, to have thrown a 
flood of light on many classes of phenomena connected with the 
affinities, geographical distribution, and geological succession of 
oi^nio beings, for which no other hypothesis has been able, or has 
oven attempted to account." (Mr. Darwin's work has since appeared.) 

VEINED STRUOTUBE OF OLACIEBS. 

Pbofessob Ttndall, in a paper read by him to the Boyal Insti-* 
tlition, illustrates his theory of the blue veins as follows : — ^That 
the Glacier, when subjected to intense pressure, abo liquefies 
Ml JUUi perpendicular to the direction of pressure : a means is ths^sk 

* Twenty •ninth Annivenary, held at Abeidceii} Bei^X., WVIti*, 13l.^I&- 
Trinoe Consort, President. 
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provided for the expulsion of the air entangled in the ice, or, in other 
words, for the production of veins containing less of air than the 
general mass of the glacier, A portion of the water will be absorbed 
by the adjacent bubbled ice, and refrozen when released from the 
pressure ; and the veined structure will follow. 

(See the entire paper, illustrated with diagrams, in the Proceedingi 
of the Royal InstitiUion.) 

WATEB SUPPLY. 

At the late meeting of the British Association, the President of 
the Geological Section stated a curious case that had come under his 
own notice at Poi-tsmouth Victualling Yard. A supply of water 
was wanted. On the opposite side of the estuaiy were two artesiu 
wells, at depths of 250 feet and 280, or thereby, respectively. 
Talcing the advice of some persons who were geologists, the supeiior 
officer proceeded to lay out the money gi*anted for water supply in 
digging another artesian well on the Portsmouth side, natnnOy 
expecting to find water at about the same depth as on the other side. 
At 300 feet, however, in the London clay no water appeared ; bis 
superior got uneasy, but was persuaded to go on ; at 400 feet so 
water ! Again they went on, but only at 560 feet) or theitby, on 
getting through into the plastic clay, was water obtained, whidi 
rose to within three feet of the surface. 



GEOLOGY OP Vancouver's island. 

Mr. H. Bauebman, in a conununication to the Geolc^ioil 
Society, has described the Geology of the south-east part of Van- 
couver's Island. The author detailed, first, the metamorphic rocb 
which are everywhere seen in the neighbourhood of Esquimalt ud 
Victoria ; principally dark- green sandstones and shales, passinf 
insensibly into serpentine, chlorite- schist, mica-slate, and gneiflk 
At some places unfossiliferous crystalline limestones are associated 
with them. Dykes of greenstone, syenite, porphyries, and trap-rocb 
frequently penetrate the metamorphic rocks. To the westward of 
Esquimau black cherty limestones and red porphyiy occur. 

To the north, at Nanaimo, rocks with cretaceous fossils appeVi 
also at Comoux Island, 21 miles N.W. of Nanaimo. The fooili 
occur in nodules, and consist of Fish-scales, Nautilua, Ammoniteii 
Baculites, Inoccramus^ Aatarte (?), TerehrattUa. 

Lignitiferous deposits (sandstones, grits, conglomerates, and mica- 
ceous flagstones) succeed the cretaceous rocks, and are extensively 
developed over a great extent of country, forming the mass of the 
islands in the Gulf of Georgia, as far south as Satuma Island. 
Northward, they occur at Fort Rupert. Two seams of coal, averaging 
6 to 8 feet each in thickness, occur in these beds, and are extensively 
worked for the supply of the steamers navigating between Victoria 
and the Frazer lliver. The coal is a soft black lignite, interspersed 
with 8ma.ll lenticular bands of bright crystalline coal. Retinite ii 1 
common in the more earthy por\ioi\a. ^Vi^^'m^-^onVTomains are | 
iziterBtrati&ed with the lignite. A.t 'BeXJim^aaBi TJ^vj , qbl Siofc t&hbt V 
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bad, similar coal-bearing undBtoneB have beeo obienred by the 
Amarioaa geologiste. 

A pldBtocene boulder-day is widely distaibuted over the soathera 

r; of Yanoouver's Island and the opposite coasts of the mainland, 
the neighbourhood of Esquimalt and Victoria, the rocks are 
deeply scratched and grooved along the shore ; and so also is the 
rode- surface beneath the drift, which at Esquimalt Harbour is about 
30 feet thick, whilst it is much more at the JBarracks^ and more than 
190 feet thick between Albert Head and Esquimalt. 

OEOLOOY OF SOUTHEBN AUSTBALIA. 

Mb. a. R C. Selavtn, Director of the Geological Survey of Vic- 
toria, writes to SirB. I. Murchison, F.G.S., that he has remarked, 
tm to the impoverishment of auriferous veins in depth, the only evi- 
.denoeof such being the case in Victoria is the great richness of the 
cilder drifts ; for, judging from the large size of the nuggets some- 
times found in the gravels, compared with that of the nuggets met 
with in the gold-bearing quartz- veins (usually from about ^ dwt. to 
4 OK., though occasionally as much as 12 oz., or even 13 lbs.), the 
upper portions of the veins, now ground down into gravel, were 
probably richer in gold (as formerly suggested) than the lower parts, 
now remaining. As far as actual mining experience shows, some of 
the " quartz-reefs" in Victoria prove as rich in gold at a depth of 
800, 230, and 400 feet as at the surface ; the yield, however, fluc- 
tuates at any depth yet reached. According to the author's latest 
observations, the gold-drifts, and their accompanying basaltic lavas, 
toe of Pliocene and Post- pliocene age. Miocene beds occur at 
Corio Bay, Cape Otway coast, Murray basin, and Brighton ; and 
Booene beds on the east shore of Port Philip, Muddy Creek, and 
Hamilton. Two silicihed fossils (Enchinoderm and Coral), thought 

S^ Professor M'Coy to be of Cretaceous origin, have been found in 
eeravel near Melbourne. 
' This letter also contains some remarks on the probability of some 
of the coal of Eastern Victoria being of ** Carboniferous" age,— on 
the occurrence of Silurian fossils in the rocks of all the gold-dis- 
trictt,— on the newly-discovered bone cave at Gisbome, about 
twenty-five miles north of Melbourne, — and on the progress of the 
Geological Society of the colony. 



AUSTBALIAir GOLD. 

PsonessoB TennaITT has exhibited at the Royal Institution an 
Ltumally large and beautiful lump of native Gold brought from the 
CKngomer Diggings, 120 miles from Melbourne. When melted 
(Anjput 4, 18^8,) it yielded 6905^. 12s, 9d, The amount of gold 
noeived horn Australia was : in 1855, 125 tons ; 1856, 147 tons ; 
and in 1858, 106 tons. 

GOLD-FIELD OF BALLAIUlT. , 

Ms, JET. JROBALEa, in a communication to WiQ 0^o\o^c?)X'^«^»^^ 

Q 2 
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describes the pomtion of tbe qoartz-lobes (the matrix of the gold) in 
the schists of the hill-ranges, from whence originate the numerous 
auriferous gullies, forming eventually several channels (charriagesX 
and the different courses of the old gold-bearing streams, which gra- 
dually passing to lower level), reach the great areas of basalt, under 
which they continue their hidden course. To illustrate these 
points, the author has prepared and sent a MS. map of the district 
from beyond Buninyong to Creswick, on which the granite, basaU^ 
schists, and quartz-lodes were shown, as well as the gold-channeli^ 
gullies, runs, leads, &c., connected with which ninety-six named 
spots or diggings were carefully indicated. 

THB COAL-FOBMATION AT AUCKLAND, NEW ZEALAND. 

Mb. Henby Weekes, in a communication to the Gedoginl 
Society, says : — This district is formed of stratified sandy clays, of. 
tertiary age ; they vary in colour from white to light-red. The 
white clays contain beds of lignite, varying from a few inches to 
several feet in thickness. Sections of these beds are exposed aloBig 
the banks of most of the tidal inlets with which the district abounds. 
In some places, near the hills, the lignite is seen to rest on tnp> 
rock ; elsewhere a shelly gravel underlies it. 

At Campbell's farm a whitish sandstone lies on the lignite^ and 
at the junction is hardened, and contains ironstone^nodules : tfaetfl^ 
when broken, yield remains of exogenous plants. A fossil resin is 
found abundantly in the lignite. On Farmer's land the lignite is 
16 feet thick, including a little shale ; at Campbell's it is 7 feet thick, 
but thins away. There is some iron-pyrites in the lignite, but not 
sufficient to detei-iorate its value as a coaL Similar coal has ben 
found at Muddy Creek to the N.W. ; at Mokau, about 100 miles to 
the south ; and near New Plymouth. 

The Auckland tertiary beds are everywhere broken through ly 
extinct volcanoes, varying from 200 to 800 feet in height. Tb» 
craters are generally scoriaceous, in a perfect condition, with a de> 
pression of the rim usually to the north or east. There are alio 
around the district other volcanic hills, rounded, scoriaceoiA 
more fertile than the crateriform hills, and apparently of an oUei 
date. 

COAL IN SOUTH AFRICA. 

Mb. II. Thornton has communicated to the Geological Society a 
paper ** On the Coal found by Dr. Livingstone at Tete, on the 
Zambesi, South Africa." Mr. Thornton states that this coal it 
free-burning ; showing no tendency to cake ; containing very littis 
of either sulphur or iron, a large proportion of ash, but only a little 
gaseous matter. The result of the truil (made in the steam-launch) 
of this coal, and its appearances, favour, in the author's opinioD, 
the idea that the coal, when taken from a deeper digging (dist 
\nhich Dr. Livingstone had sent was collected «at the sumce rf 

the ground) f will probaUy contMSi \«s» «s^^Tv^^\\\Ai« more gaseou 

matter, 
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OBBIFXROUS CAVEBNS AND FISSUSES OF DEVONSHIBE. 

M&. PsNGBLLT, F.G.S., has read to the Royal Institution a 
paper, in which, after noticing the cavoma which abound in the 
Iimeetone districts of Devonshire, he proceeds to detail the re- 
oently-discovered cavern on Windmill Hill, Brizliam, found by 
pome workmen, in digging for the foundation of a building, in 
January, 1858 : they came upon a hole, at tirst only the size of a 
taian*s hand, but which soon became large enough to permit Mr. 
Philp, proprietor of the ground, to enter. He proceeded as far as 
fifty feet, and brought out bones, of which he forthwith niade an 
OKhibition, and thereby attracted the attention of local geologists. 
The cavern was speedily visited by Sir R. I. Murchison, Drs. Fal- 
ooner and Percy, Professor Ramsay, Mr. Prestwich, and other emi- 
nent geologists. The Royal Society granted 100^ as a contribution 
towards the expense of a scientific exploration of the cavern ; addi- 
tional sums were quickly subscribed ; and a committee was formed 
to arrange and direct the course of proceeding. 

. Mr. Fengelly described the stractore and formation of the cavern, and the 
mode of exploration adopted ; and stated that there had been discovered in it a 
veiy considerable number of bones of animals, extinct and recent (the rhino- 
eeros, ox-tribe, horse, cave-bear, hyena, &c.), and also several well-marked 
specimens of the objects commonly known as " flint knives," and which are 
generally considered to be of human manufacture. Similar articles had also 
Been found in Kent's Cavern, in a corresponding situation, namely, in the *' bone- 
earth," with the bones of extinct and recent animals, beneath the floor of sta- 
leemite. Many fossils from the Oreston fissures were placed on the lecture- 
taole ; and on the wall were suspended diagrams of the ground plan of the 
Brixham cavern, &c. 

Mr. Pengell^ briefly explained his views on the probable origin of caverns in 
general, and of the Brixham cave in particular : which he referred to, — 1st, The 
production of a line of fractures ; 2ud, The chemical action of acidulated water, 
through such fractures ; 3rd, The mechanical action of runniog water charged 
with rock debris, &.c. 

With respect to the chronology of the cavern and its contents, the speaker 
referred to the remains of the great herbivqra, as evidences of the place having 
had a tropical or sub-tropical climate at the time of these deposits, and con- 
sidered that whatever was the antiquity of the bone-earth in the cavern, the 
human period is as ancient. He thought that many facts concur to suggest a 
re-investigation of the antiquity of the human race ; and he also considered it 
hk^y desirable to organize a system for the general exploration of caverns. 

JLn the course of the lecture, Mr. PengeUy dludedto the various papers which 
bad been published on the Devonshire caverns, viz. : Mr. Wbidbey's Description 
of the Fissures at Oreston, near Plymouth, in the Philo$ophie<d Traruaetiom for 
1817. A paper on the Yealmpton Caverns, by Lieutenant-Colonel Mudge, read 
before the Geological Society of London, March 23, 1836 ; Mr. Austen's paper 
oa the Bone Caverns of Devonshire, read before the Geological Society, March 
25, 1840 ; and the Kev. Mr. McEuery's Cavern Re»earc1^*, beinc principally 
a memoir of Kent's Cavern, which was long supposed to be lost, but recently 
discovered and published by Mr. Vivian, of Torquay. 

(For Mr. Pengelly's previous account of the Brixham Cavern, 
with Professor Owen's remarks upon the discovery, see Year- Book 
p/Factd, 1859, p. 266.) 

Mr. Prestwich has also briefly described the Brixham Cave, as 
having been traced along three large galleries, meeting or intet«eRA<- 
ing one another at right angles. Numerowa \>oxi!&^ ol "Kh.x'w.^itcr^i^ 
ti3iorhmus, JBos, £qUu8, Oervus tarandM^ UrwA »p«lw>*^ "^^^ 
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HycBna haye been found : and seyeral flint instrumenta have beea 
met with in the oave-earth and graYel beneath. One, in partimilar, 
was found beneath a fine antler of a Beindeer and a bone of tha 
Cave-bear, which were imbedded in the auperficial atalagmite in th« 
middle of the care. _«_ 

CANADIAN GAVBBNEU 

Db. G. Gibb has communicated to the British Assooiation a papflt 
in which he described thirty distinct series of cavernous loctultJM 
existing throughout the province of Canada. These were divided 
into two classes, the first comprising caverns which are at the pre* 
sent time washed by the waters of lakes, seas, and rivers, inclndinf 
arched, perforated, flower- pot, and pillared rocks, which have afc 
one time formed the boundaries or waJls of caverns, and all of theai 
the result of aqueous action. The second comprised caverns and 
Bubteminean passages which are situated on dry land, and not 
attiibutable to the same cause in their oiigin. Ainongst the mors 
remarkable which were noticed were the arched rocks at Perc^ 
Gaspe ; the flower-pot rocks of the Mingan Islands ; the basaltic 
carenis of Henley Island, whidi the author repi-esented as miniin 
ture Fingal's Caves; empty basaltic dykes or Great Mecattina 
Island — these are of great magnitude, and probably the most re- 
markable things of the kind as yet known ; Bouchette's Cayem in 
the county of Kildare, consisting of five or more caverns or gallezis% 
running one hundred and ninety-five feet in the limestone rock ; the 
Mono and Eramosa caverns, represented as belonging to a great 
series, some of them of huge dimensions, existing in the Niagara 
limestone rocks, running from the western end of Lake Ontario 
northwards to the Georgian Bay ; the subterranean passages of the 
great Manitoulin Island, Lake Huron ; and Murray's cavern and 
subterranean river, on the Bonne-chdre, Ottawa. In none have 
animal remains been found so far, unless in one instance, in Colqor 
houn's Cavern, Lanark ; and they were presumed to bdong to a 
species of large deer, but were transmitted to the late Dr. Buckbiid 
for examination thirty years ago. Not a single object, such ai a 
flint arrow-head, or spear, used by the ancient inhabitants of the 
country, was observed in any of them. Several plans, drawing^ 
and sketches accompanied the author s paper ; the geological pod- 
tion of every cavern was correctly laid down, and nearly all wen 
found to occur in limestone rocks. 



PR0PBS80R OWEN ON FOSSIL MAMMALS. 

Professor Owkn has delivered at the Iloyal Institution a most 
interesting series of lectures '* On Fossil Mammals, " which ha thus 
impressively concluded : — 

" Taming from a retrospect into past time to the prospect of time to ecnw,— 

and I have received more than one inquiry into the amount of prophetic inaighl 

imparted by Palceontology — I may crave indulgence for a few words, of mora 

sound, perhaps, thau aiguiiicauce. But Iho veftective mind canhot evade or re* 

eiat the tendency to specvdate on tYie twVAxxQ (^owt&a «cJi xi\.V\sQal« fite of vibil 

phenomeiui in this planet. There »o«ma to"\iw«\>«wBk.«k\:"BSia-^b«a>QS»-^t%fc"wlii\ 
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tiiera maj, therefore, be » period when it will oeaae to be. Onr moet Boeruf 
q^eonktions «U11 nhovr » kiaship to oar neture j we see the element of flnali^ 
m eo xniteh thet we have oognueiice of, thet it must needs minsle with onr 
thmiglite, and biu oar oonrainons on many tUnge. The end of the world ha« 
been ;^eeente4 to znaa's mind under dlTers aepeote t— •■ a general oonflagra* 
tion ; as the same, preceded by a millennial exaltation of the world to a ^ur** 
disiacal state, — the abode of a higher and blessed race of intellieenoes. If the 
■aide-poet of Falseontoloffy may seem to point to a coarse ascending to the con' 
dition of the latter speciuation, it points but a very short way, and in leaving 
it we find oonelTes in a wilderness of oonjeoture, where to try to advaiice is to 
find ourselves ' in wandering mazes lost.' 

" With much more satis&otion do I return to the legitimate dedaotions iiroB^ 
the phenomena we have had under review. 

"In the survey which I have tsken in the present course of lectures of tha 
genesis, suooession, geographical distribution, affinities, and osteology of the 
mammalian class, if i have succeeded in demonstrating the perfect adaptation 
of each varying form to the exigencies, and habits, and weli-beine of the spe* 
oes, I have fhmlled one object which I had in view, viz., to set forui the benefl- 
eenoe and intelligence of the Creative Power. If I have been able to demcHi* 
gtrate a uniform plan pervading the osteological structure of so many diversified 
animated beings, I must have enforced, were thjit necessary, as strong a c<m* 
fiction of the unity of the Creative Cause. If, in all the striking chuices of 
form and proportion which have passed under review, we could discern omv the 
results ox minor modillcations of the same few osseous elements, — surely we 
must be the more strikingly impressed with the wisdom and power of that 
Oause iniueh could produce so much variSty, and at the same time such perfect 
adaptations and endowments, out of means so simple. For, in what have thoM 
mechanioal instruments, — the hands of the ape, the hoofs of the horse, the fine 
of the whale, the trowels of the mole, the wings of the bat, — so varioudy 
farmed to obey the behests of volition in denizens of different elements — in 
irtttt, I say, have they differed from the artificial instruments which we oursehree 
plan with foresight and calculation for analogous uses, save in their greater 
oomplezi^,in their perfection, and in the unity and simplicity of the elements 
whiim are modified to constitute these several locomotive organs ? Everywhere 
in ox^nic nature we see the means not only subservient to an end, but that end 
•ooomplished by the simplest means. Hence we are compelled to regard the 
Great Cause of all, not like eertain philosophic ancients, as a uniform and q[ui- 
Moent mind, as an all-pervading anima mundi, but as an active and anticipatmg 
intelligence. By applying the laws of comparative anatomy to the relics of 
extinct raoes of animals contained in and characterizing the different strata of 
tiie earth's crust, and corresponding with as many epochs in the earth's history^ 
we make an important step in advance of all preceding philosophies, and am 
able to demonstrate that the same pervadmg, active, and beneficent intelligenoe 
ivhioh numifests His ■power in our times, has also manifested His power in timet 
long anterior to the records of our existence. But we likewise, by these invee- 
tigations, gain a still more important truth, viz., that the phenomena of the 
wrarld do not succeed each other with the mechanical sameness attributed to 
Ihem in the cycles of the Epicurean philosophy ; for vre are able to demonstrate 
tiiat the different epochs of the history of the earth were attended with corre- 
■ponding changes of organic structure ; and that, in all these instances of ohangi^ 
the organs, as far as we cotdd comprehend their use, were exactly those best 
suited to the functions of the being. Hence we not only show iutelhgence evoik- 
ing means adapted to the end ; but, at successive times and periods, producing 
a change of mechanism adapted to a change in external conditions. Thus the 
lu|^est generalizations in the science of organic bodies, like the Newtonian laws 
oi universal matter, lead to the unequivocal conviction of a great First Caus^ 
which is certainhr not mechanical. Umettered by narrow restrictions, — uncheoksd 
by the timid and unworthy fears of mistmstful minds, dinging, in renrd to mere 
pnysioal questions, to behefs, for which the Author of all truth has oefin pleased 
io substitute knowledge, — our science becomes connected with the loflieet of 
moral speculations ; and I know of no topic more fitting to the sentiments vrith 
wfaiidi 1 desire to conclude the present course. If I believed, — ^to use the UshS^gosMB^ 
of a gifted contemporary, — ^thatthe imagination, thefee^n^Wxe M^:vi«'vaX<£&*Ai- 
toal powers, hearina on the business of life, and ihie \duxe%\i o«^«a^^ve^ ^"^ 5^*^ 
m^tare, were blantea and impsired by the sUidy of -phy^oVo\5^<c«^ taA-^ti^sKnAov^ 
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^cal phenomena, I should then regud our idenoe m little better than a mva 
sepulchre, in which, like the strong man, we were borying ooraelTea and tliois 
around us in ruins of our own creatanff. But surely we most all beliere too fixwtf 
in the immutable attributes of that Being, in whom all trath, of whaterer khuL 
finds its proper resting-place, to think tluit the prineiples of phjaical and monl 
truth can ever be in lutmg collision." 

"FOSSIL LIGHTNING." 

Br. G. Gibb has communicated to the Geologicfd Journal a pi^Mr 
on '* Fossil Lightning/* better known as Fulgurites — a term used hj 
mineralogists to designate a condition resulting from the lightning's 
flash ages gone by. Professor Owen uses the expression in his leb- 
tares on fossil birds, when speaking of the Tarioos modes in which 
the evidence of evanescent things become recognisably preserved in 
rock, as illustrated by meteoric phenomena, footprints, soft and 
soluble plants, and animals. Dr. Gibb has discovered examples of 
such bodies on the surface of the flagstones which form our pavement^ 
in specimens of rock from Canada, and in various other places. 

BEPTILIAN BEVAINS. 

A PAPEB has been read to the British Association " On the newly- 
discovered Reptilian Eemains from the neighbourhood of Elgin," by 
Professor Huxley. Having received specimens of sandstone oon- 
taloing what he considered traces of reptilia, in order to work oat 
the problem of their character, he was put in communication with 
Mr. Duff and the Rev. Mr. Gordon, but for whose efficient co-opera- 
tion his labours must have been in vain. He was fortunate to obtain 
specimens containing impressions which led him to conclude it was a 
reptile, and not a fish. He next obtained impressions in the sand- 
stone of what appeared to have been once a bone, resembling the 
bony plates of an alligator, from which he came to the conclusion 
that the reptile was one of the crocodilian species. Looking for 
further coincidence, he bad received a fossil, which Professor 
Agassiz had declared tho most extraordinary he had ever seen; 
and a cast taken from it appeared, to represent the tail of the old 
reptile. He then had a cast taken from a fossil having a moat 
extraordinary cavity in it. which appeared to be its dorsal vertebns ; 
from another specimen he got a piece of vertebra, such as support 
the hips in crocodiles ; and he, too, got a bit of sandstone havinff 
an impression of vertebrae, with marks peculiarly characteristic of 
the neck ; and to ascertain what the teeth or head was like, they 
had obtained a piece of stone with the impression of an upper jaw 
and a series of teeth, essentially resembhng those of a crocodilei 
and from these and other traces he came to the conclusion that it 
had been a crocodilian reptile allied to the Dinosaurian series, bat 
presenting various points of difference from all existing or fossil 
species, and that the period of its existence must have been that 
presented by tho green sandstone. He also gave an account of 
the impressions in other pieces of sandstone — which Mr. Grordon 
bad sent him — ^indicating another reptile, with curious palatal 
teeth, which in honour oi tAift lie^. "Mki, Caw^w^ Vm^ called Hg" 
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perodapedon ChrdorU. He also received two bits of rook, one coa- 
tuninff a repUlian impression like a staganolepis. 

Professor Owen said no one oould £sbil to be impressed with the ex- 
treme minuteness and accuracy with which Professor Huxley had 
examined the facts, and with the clearness with which the facts had 
been described ; and still more with the accuracy and soundness of 
the deductions which Professor Huxley had made. The paper read 
aflEbtded yery instructive evidence of the value of the law of correla- 
tion of structure ; because, at the last meeting of the British Associa- 
tion at Leeds, he had arrived at the conclusion, from observing a 
portion of the bone then exhibited, that these specimens were rep- 
tilian in their nature, and had published that opinion in an article in 
the Encyclopcsdia Britannica, He concurred entirely with the con- 
^dosions which Professor Huxley had drawn from a more complete 
▼iew of those bones. He now for the first time began to feel that 
the evidence of the structure of the cranium was most interesting, 
and necessary to be made known before they had a complete and 
satisfactory idea of the nature of the sta^anolepis. 

REPTILIAN EGGS. 

Pbofessob Bdckh A.N has read to the Geological Society, a paper 
** On a Group of supposed Reptilian Eg^s {Oolit/ies Baihonlcas) 
from the Great Oolite of Cirencester." The specimen referred to 
was obtained by Mr. Dalton from the Harebushes quarry near 
(Xrenoester, and presents evidence of a compact cluster of eight 
oval bodies (each about two inches long and one inch across) in a mass 
of oolitic rock. These oval bodies being equally rounded at the 
ends, and in this differing from birds' eggs, the author thinks that 
they must have been the eggs of a reptile. The egg-shells were very 
thin, have been here and there puckered by pressure, aud ara more 
or less occupied with calc-spar. 

DURA DEN AND ITS FOSSIL FISHES. 

The Rev. Dr. Anderson has read to the Geological Society, a 
raper "On the Yellow Sandstone of Dura Den and its Fossil 
fishes." The author described the sedimentary strata in the 
▼ieinity as consisting of (in ascending order) 1. Grey sandstone, the 
eqaivalent of the Carmylie and Forfarshire flagstones, with Cephor 
Itupii and Pterygotus, 2. The red and mottled beds, such as tiiose 
of the Carse of Gowrie, and the Clashbennie zone with Holopti/ckiiu 
nobUiasinMJU, PhyUolepis concentricus, and Glyptolepis eUgaiia. 3. 
Conglomerates, marls, and comstone, with few and obscure fossils. 
4. The Yellow Sandstone, rich in remains of Hdoptychiua and 
other fishes, and about 300 or 400 feet in thickness. This sand- 
stone is seen to rest unconformably on the middle or Clashbennie 
series of the Old Ked at the northern opening of the Den, and at 
the southern end is unconformably overlaid by the carboniferous 
rocks. It is also exposed beneath the lower coal-series of Cx^tA^ 
the Lomonds, Binnarty, and the Cleish H\\\s. iVi \% ««^tv ^^^^ Vn. 
West&ra Scotland (Renfrewahire and AyroVAte^, wa,^ iNsao Va. 'Swt- 
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wickahire imd elsewhere in the loath, with ita PterichthyAn md 
HoloptychiaD fossils. In the author^! opinion it is entirely diitinci 
from the '* Yellow Sandstone" of the Irish geologiste. 

At Dura Den the yellow sandstone in some ipotv teemB wilih 
fossil fish, especially in one thin bed. In 1858 a remaikaUy fine 
Hdoptyckiua Andertoni was met with; and this, with many 
other specimens, fully bears out Agassiz's conjectures for oompWtiiiff 
the form and details of the fish where his materials had been iaioE 
ficient. _.^««. 

ELUTHANT BEMAINB AT ILFOBD. 

Ms. A. Bradt has communicated to the British ABsociaftioiDg a 
paper on this discovery. The first fossil (says Mr. Brady) to wbkh 
I wish to direct attention is the tusk of an enormous MaIDmoil^ 
which was discoyered about two years since. It was lying on its 
side, about 14 feet below the present surface of the soil ; and I had 
the honour of inviting Sir Charles Lyell, and other mninwit 
geologists, to see it before it was disturbed. It belonged to n 
animal of the species Elepkas jmrnogeneus, and is identical with the 
Siberian mammoth, aud, I believe, with tiie one found in Behrin^t 
Straits. The tusk was decayed at each end, the extremities being 
gone, but the part preserved was over 9 feet long, and of propor- 
tionate bulk. Some idea may be formed from this of the huge ii» 
of the animal of which it formerly formed a part. It waa vwy 
much incurved, being so much bent back that the bone was n^ 
more than 4 feet 2 or 3 inches across in any part. Owing to the 
nature of the soil, the whole tusk was very friable, most of the 
gluten of the ivory being decayed, so that great care was required 
in moving it to prevent it falling to pieces. This was done in the 
usual manner by the authority of the British Museum, to whom, bj 
permission of Mr. Curtis, I presented the fossil : it was, howevefi I 
regret to say, much damaged by removal, notwithstanding the ctie 
bestowed. It was nearly a year afterwards before any more bonet 
were found. I then obtained a large tibia, and two molar teekhy 
probably belonging to the same animal, as they were not a grHt 
way from the tusk. One of the latter was very large, wei^^UDg 
about 121b., though, from long use, much worn. From Uiis I infiw 
that the mammoth to wliich it belonged must have been of gmt 
age. About the same time, I obtained several bones of a Uigs 
rhinoceros. These, from their more compact nature, were leii 
decayed ; and the tibia and one side of the jaw were veiy peiieoty 
several teeth being «» situ. The other half of the jaw was smaihad 
by the workman's pick ])efore I saw it ; but I saved several teetiL 
Like those of the mammoth, they were very much worn. Two of 
them I gave to the College of Surgeons. I'he rhinoceros has becs 
referred to the genus Leptorhinus. Associated with these remaiai 
were some of the bones of a lai-ge ox, the horns and skull of whieh 
were veiy perfect, with several teeth in s^Uu, There were alM 
turned up, within the last itvowtb or two, some bones of a laigt 
ruminant, which I believe to V>e ot \^q ^Vvci.QiQtt,to, cr\e^^«&-^ but I 
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hiiTe not yot been ftble to get them exhibited. About thirty ywn 
■inoe, the late Dr. Buckland dijicoyered the bonei of a mammoth ia 
this locality ; and about the same time the late Mr. Gibson ob- 
tained the beNsntiful coUeotion of bones now in the Royal College of 
Smseons. Associated with the remains of those giants of ancient 
days are the skulls of Planorbis, Mioo, Cydon, Paludina, &o. And 
there are now liying in the Roden, and other tributary brooks in the- 
neighbourhood, the linectl descendants of these fossils, the ancestors. 
of which enjoyed the same sunshine as the mammoth and 
rhinoceros, the aristocracy of those days. We boast not of the 
primary rooks of Scotland, but we have amongst us, living on 
the same estate as their ancestors, the humble Paludina, Pla- 
norbia, &o. They are interesting, for they form, as it were, th& 
link between the past and the present order of things. 

£&r Charles Lyell expressed his opinion of the yery interesting 
nainre of this paper, showing, as it did, how near to the existenoe 
of man on earth those huge creatures lived ; the vegetition of their 
time being such as we are acquainted with. He did not by any 
means suggest that they were contemporaneous with man, and they 
most disabuse their minds of the opinion that anything said or 

Kblished by the geologists was calculated to destroy any rational 
lief. They did not and could not assert — because they had no- 
evidenoe — ^that man lived 15,000 or 20,000 years ago; but they 
produced evidence to show that those creatures lived nearer to our 
own time than had been supposed ; whether at the exact chronology 
of 6000 years, or thereby, is a matter of indifference. 

FBlSERyATION OF FODTPSINTS ON THE SEA-SHORE. 

Hb. Alkzander Brtson, in a paper communicated to the Royal 
Sooiety, remarks that the impressions of tlie feet of birds and mol- 
InscB on wet sand were liable to be effaced by the return of th» 
tide ; and that their preservation was owing to dry sand blown into 
tile depressions from the shore, and again covered by a layer of 
mois^ sand or mud by the return of the tide. In regard to tracks left 
bygasterapodous molluscs, he stated that great caution wasnecessaiy 
to distinguish them from those left by Nereids ; and instanced the 
OMe of a foot-track of a common whelk resembling the marks mado 
by the Crossopodia on the Silurian slates. When the track of the 
^riieik is filled up by the dry sand blown into the depression in the 
lime of progress, no difficulty is felt in recognising it as the track of 
a gasteropod ; but should the wind blow at right angles to the track 
of the moUosc, a series of sete-liiie markings will be observed to> 
leeward, caused by the dry sand adhering to the moist. In this 
instance, a geologist would naturally assign the markings to the 
impression of Graptalites priodorij or taffittatus ; and if the wind sud- 
denly shifted to the opposite direction, another series of satse would 
be found on the other side of the mollusc's track, and the observer 
would at once pronounce the marks due to a gigantic Crossopodia^ 
or fnnge-footed Annelide. 

The author also stated, that the ao-csXLed Traivn-TnsM^\iB \wwA «^ 
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Bandatone and Silurian slates were formed bj CnutaoMy and that 
the cusps which geologists had supposed were the eridence of the 
force and direction of the wind during the shower, were produced 
by the wind blowing dry sand from the shore, and causing a twsed 
barrier to leeward of the depression, where there was more moistnra^ 
and consequently more adhesion of the sand. — Edinburgh Ntm 
Philoa, Journal, No. 20. 

SUPPOSED ANTIQUITY OF THE HUMAN BACE. — ^FLINT mFLEKXMTB 

IN THE DRIFT. 

In the Year-looh of Facts, 1859, page 256, we detuled the 
researches of Mr. Leonard Horner in the sedimentary deposits of 
the Nile in Egypt, which Baron Bunsen has adopted as a grsnd 
proof that man has existed on this earth for 20,000 years! To 
expose this sceptical fallacy, it will be necessary to repeat a portion 
of Mr. Horner^s inferences. His excavations were made at tne base 
of the statue of Kameses II., at Mehahenny, on the site of andent 
Memphis. He found an accumulation of 9 feet 4 inches of Kile mod 
upon it, and assuming '*the middle of the reign of this Pharaoh to 
be about 18G0 B.C., and adding to this 1854 (the date of Mr. H.'i 
excavation), we have 3215 years for the accumulation of 9 ftet 
4 inches of sediment, and the mean rate of increase will be S^inchei 
per century or thereabouts." From thence Mr. Homer proceeded 
downwards with a borer, and " at a depth of 39 feet from the suifiMse 
of the ground, the borer brought up a fragment of pottery.'* He 
triumphantly adds, '' this bit of pot must be held to be a record of 
the existence of man upon earth 13,371 years before 1854, if thew 
be no fallacy in my reckoning." Unfortunately for Mr. Honisr 
there is a fallacy in his reckoning, and a very obvious one ; and 
moreover, one which no man living would have had a sharper eys 
to detect tlian the Baron Bunsen, had the result been against Ui 
theory instead of in its favour. The statue at Mehahenny wM 
originally one of four caryatides supporting the entrance front tothi 
temple Phtha, which, like all other Egyptian temples, was built on a 
mound sufficiently elevated to prevent its ever being overflowed by 
the annual rise of the Nile. This mound must have subsided in the 
earthquake which overthrew the statue. When this took plaoe we 
have no certain record : earthquakes are by no means uncommon ia 
E^ypt. We know, however, for certain that this statue was upright 
and uninjured only six centuries ago, for it is expressly and os- 
xnistakeably described amongst the wonders of Memphis by the 
Arab histoi-ian Abdallati£E^ who visited its ruins at that time, and 
has left us an account of them. Mr. Homer's 9 feet 4 inches of ledi* 
ment has therefore unquestionably accumulated in less than nx 
centuries instead of more than thirty. This egregious blunder if the 
X^ied upon which Mr. Horner makes his subsequent calculations, and 
these constitute the main prop and pillar of the Baron Bunaen'i 
assertion that man has been upon the earth for 20,000 years.— 
(From a letter by Mr. \Y\\\\?k.va OibMTn, author of the MonumieM 
ilUtory of Eyypty in tVi© Literary GawWc^ 
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Mr. Shaqie hai also pointed out what he coDsidera a fallacj[in Mr. 
Homer's reckoning : he ai^es that the surfaoe of the ground has 
risen at the mean rate of three inches and a half in a century — ^not 
taking into account the probability, amounting almost to a certainty, 
that during the first two thousand years, while the city was standing, 
the embankments would have prevented any mud whatever from 
being deposited there. Mr. Sharpe argues from Mr. Homer's 
&cts that the rise of the soil at that spot had more probably been 
four times as rapid as Mr. Homer supposed — ^that it had all taken 
place during the last eight hundred years — and that no inundation 
whatever, and consequently no deposit, had been allowed to reach 
the foot of the statue till Memphis had ceased to be an inhabited 
dty one or two centuries after the building of Cairo. 

Before us are eighteen letters upon this very interesting inquiry, 
which have been addressed to the public joumals ; and papers which 
have been read to the Society of Antiquaries, the Boyal Society, the 
Geological Society, &c. As these communications are in some 
eases lengthy, and in others mixed up with controversial proof and 
denial, refutation and disclaimer, they would occupy much more 
space than our Year-hook allows ; and we prefer to quote the fol- 
lowing lucid summary of the subject by Sir Charles Lyell. 

No subject (says Sir Charles) has lately excited more curiosity 
Mid gfeneral interest among geologists and the public than the 
question of the antiquity of the human race ; whether or no we 
have sufficient evidence to prove the former co- existence of Man 
with certain extinct mammalia, in caves or in the superficial 
deposits commonly called drift or ''diluvium." For the last quarter 
of a century, the occasional occurrence, in various parts of Europe, 
of the bones of man or the works of his hands, in cave- breccias 
mod stalactites associated with the remains of the extinct hyaena, 
hear, elephant, or rhinoceros, have given rise to a suspicion that 
iiie date of man must be carried further back than we had here- 
tofore imagined. On the other hand, extreme reluctance was natu* 
ndly felt on the part of scientific reasoners to admit the validity 
of such evidence, seeing that so many caves have been inhabited by 
a suooession of tenants, and have been selected by man as a place 
not only of domicile, but of sepulture, while some caves have aLso 
served as the channels through which the waters of flooded rivers 
have flowed, so that the remains of living beings which have peopled 
the district at more than one era, may have subsequently been 
mingled in such caverns and confounded together in one and the 
Mune deposit. 

Hie facts, however, recently brought to light during the systematic 
investigation, as reported on by Falconer, of the Brixham Cave, 
must, I think, have prepared you to admit that scepticism in regard 
to tiie cave-evidence in favour of the antiquity of man had previously 
been pushed to an extreme. To escape from what I now consld»t 
was a leffitimate deduction from the facta «\xe&A^«A)c,\ix&?aS»^jei^)Nn^ 
were obliged to resort to hypotheses Teqimmg ^oaX OoAia^i^ ^s^. "Cc^a 
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relative levels and drainage of valleya, and,' in Bhori^ the vliflb 
physical geography of the respective regions where the caves sve 
situated — changes that would alone imply a remote antiquity tor the 
human fosuil remains, and make it proluiUe that man was old enm^ 
to have co-existed, at least, with the Siberian mammoth. Bai^ m 
the course of the last fifteen years, another class of proob has bem 
advanced in France in confirmation of man's antiquity, into two of 
which I have personally examined in the course of the present smi* 
mer, and to which I shall now briefly advert. !First, so long ago ai 
the year 1844, M. Aymard, an eminent palaeontologist and antiqnaiy, 
published an account of the discovery in the volcanic district of 
Central France, of portions of two human skeletons (the skulls, teeth, 
■and bones), imbedded in a volcanic breccia, found in the mountain of 
Denise, in the environs of Le Puy en Velay, a breccia anterior hi 
date to one, at least, of the latest eruptions of that volcanic momb 
tain. On the opposite side of the same hill, the remains of a laigs 
number of mammalia, most of them of extinct species, have beta 
detected in tufaceous strata, believed, and I think correctly, to be of 
the same age. The authenticity of the human fossils was from ths 
first disputed by several geologists, but admitted by the miyoritv of 
those who visited Le Puy, and saw, with their own ayes, the origmil 
specimen now in tho museum of that town. Among others, 3L 
Pictet, so well known to you by his excellent work on PalsBontologyy 
declared, after his visit to the spot, his adhesion to the opinions pi» 
viously expressed by Aymard. My friend, Mr. Scrope, in the second 
edition of his Volcanoes of Central Fra/mcej lately published, alio 
adopted the same conclusion ; although, after accompanying me tiiii 
year to Le Puy, he has seen reason to modify his views. 

The result of our joint examination — which I believe essentiallj 
coincides with that arrived at by MM. Hubert and Lartet, nMiM* 
well known to science, who have idso this year gone into this inquhy 
on the spot, may thus be stated. We are by no means prepared to 
maintain that the specimen in the museum at Le Puy (which un- 
fortunately was never seen in situ by any scientific observer) if ■ 
fabrication. On the contrary, we incline to believe that the hunm 
fossils in this and some other specimens from the same hill, wen 
really imbedded by natural causes in their present matrix. But ti» 
rock in which they are entombed-consists of two parts, one of whidt 
is a compact, and for the most part thinly laminated stone^ into 
which none of the human bones penetrate ; the other containing tiM 
bones is a lighter and much more porous stone, without lamination, 
to which we could find nothing similar in the mountain of Bousey 
although both M. Hubert and I made several excavations on tht 
alleged site of the fossils. M. Hubert therefore suggested to ms 
that this more porous stone, which resembles in colour and minotl 
composition, though not in structure, parts of the genuine old 
breccia of Benise, may be made up of the older rock broken up ud 
afterwards re- deposited, or as the French say, reman^f and therefim 
of much newer cJAte, axiViypo\^Qa\a'9i\i\<:,\v^eU deserves consideration; 
but I feel that we ar« at i^iea6iu\. bo V^ctf^tvoX. ^ ^Saft ^^t«^uM «s- 



GEOLOGY Aim UIKE&ALOGT. 255 

comitanoes and poiition under wliich these celebrated human fossils 
were found, that I ought not to waste time in speculating on their 
probable mode of interment ; but simply state that, in my opinion, 
they afEbrd no demonstration of man having witnesjed the last 
Toloanic eruptions of Central France. The skulls, according to the 
judgment of the most competent osteologists who have yet seen them, 
do not seem to depart in a marked manner from the modem Euro- 
pean, or Caucasian type, and the human bones are in a fresher state 
than those of the Elephcu meridioncdis and other quadrupeds found in 
any breccia of Denise which can be referred to the period even of 
the latest volcanic eruptions. 

Bat, while I have thus failed to obtain satisfactory evidence in 
&vour of the remote origin assigned to the human fossils of Le 
Pny, I am fully prepared to corroborate the conclusions which have 
been recently laid before the Royal Society by Mr. Prestwich, in 
regard to the age of the flin t implements associated in undisturbed gravel. 
in the north of France, with the bones of elephants, at Abbeville and 
Amiens. These were first noticed at Abbeville, and their true 
mologioal position assigned to them by M. Boucher de Perthes, in 
1849, in his AjUiqiUtit Celtiqaes, while those of Amiens were aftei^ 
wards described in 1855, by the late Dr. KigoUot. For a clear 
ftatement of the facts, I may refer you to the abstract of Mr, 
Frestwioh's Memoir, in the proceedings of the "RojBi Society for 
1859, and have only to add that I have myself obtained abundance 
tf Flint Implements (some of which are laid upon the table) during 
a short visit to Amiens and Abbeville. Two or the worked flints of 
^miana wcTO dlscovored in the gravel-pits of St. Acheul— one at the 
depth of 10 and the other of 17 feet below the surface, at the time 
of my visit ; and M. Georges Pouchet, of Eouen, author of a work 
on the Baces of Man, who has since visited the spot, has extracted 
with his own hands one of these implements, as Messrs. Prestwich 
and Flower had done before him. The stratified gravel resting im- 
mediately on the chalk in which these rudely- fashioned instruments 
aie buried, belongs to the post- pliocene period^ all the freshwater and 
land shells which accompany them being of existing species. The 

Esat number of the fossil instruments which have been likened to 
tohets, spear^ heads, and wedges, is truly wonderful. More than 
a tiiousand of them have already been met with in the last ten years, 
in the valley of the Somme, in an area 15 miles in length. I infer that 
A tribe of savages, to whom the use of iron was unknown, made a 
long sojourn in this region ; and I am reminded of a large Indian 
mound, which I saw in St. Simond^s Island, in Georgia — a mound 
ten aeres in area, and having an average height of five feet, chiefly 
composed of cast-away oyster-shells, throughout which arrow-heads, 
atone-azes, and Indian pottery are dispersed. If the neighbouring 
river, the Alatamaha,^or the sea which is at hand, should invade^ 
sweep away, and stratify the contents of tliis mound, it might pro- 
duce a very analogous accumulation of human implements, \]LW\!&^3J^ 
perhaps, with human bones. Although the aACorct^^Mi-^vw^ ^^^& %x^ 
of Uriog Bpecits, I beheve the antiquity ot tV^ ii^>i%''r^^ «s^^ 
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Amiens flint instruments to bo great indeed, if. compared to the 
times of history or tradition. I consider the grayel to be of fluTii- 
tile origin ; but I could detect nothing in the structure of its 
seveval parts indicating cataclysmal action — nothing that might 
not be due to sucli river*floods as we have witnessed in Scotliuid 
during the last half-century. It must have required a long period 
for the wearing down of the chalk which supplied tlie broken flints 
for the formation of so much gravel at various heights, sometimes 
100 feet above the present level of the Somme, for the deposition of 
fine sediment, including entire shells, both terrestrial and aquatic, 
and also for the denudation which the entire mass of stratified drift 
has undergone, portions having been swept away, so that what 
remains of it often terminates abruptly in old river c\^s, besidei 
being covered by a newer unstratified drift, ^o explain these ohaDSH^ 
I should infer considerable oscillations in the level of the land in tint 
part of France — slow movements of upheaval and subsidence, derange 
ing but not wholly displacing the course of the ancient riverk 
Lastly, the disappearance of the elephant, rhinoceros, and other 
genera of quadrupeds now foreign to Europe, implies, in likemanner, 
a vast lapse of ages, separating the era in which the fossil impl^ 
ments were framed and that of the invasion of Gaul by the Bomaas. 
It may, however be interesting and useful to those who wish to 
follow the controversy, first to enumerate the papei-s just referred 
to, and glance at their salient points : — 

1. Mr. Frestwich's paper read to the Hojal Society, May 26th, and reported fli 
the ** Proceedings." The author confineii hixuaelf to the corroboration of tbe 
facts : — 

That the flint-implements are the work of man. 

That they were iound in undisturbed firround. 

That they are associated v^ith tlic remains of extinct Mammalia. 

That the period was a late geological one, and anterior to the surface aaumiBf 
its present outline, so far as some of its minor features are concerned. 

He does not, however, consider that the facts, as the^ at present stand, of 
necessity carry back Man in past time mure than they bring forward the great 
extinct Mammals towards our own time, the evidence having reference omjto 
relative, and not to absolute time ; and ho is of opinion that many of the latff 
geolo^cal changes may have been sudden or of tshorter duration than generdlf 
considered. In fact, from the evidence here exhibited, and from all that h0 
knows regarding drift phenomena generally, the author sees no reason agaimit 
the conclusion that this period of Man and the extinct Mammala — s np podny 
their contemporaneity to be proved— was brought to a sadden end by a tcBBno- 
rary inundation of the land ; on the contrary, he sees much to support iwa • 
view on purely geological considerations. 

2. A Letter from Mr. John Evans, F.S.A. and F.O.S., regarding these linple* 
menta iVom an antiquarian rather than a geological point of view, and diTrasg 
them into three classes : — 

Flint flakes— arrow-heads or knives. 

Pointed weapons truncated at one end, and probably lance or spear heads. 

Oval or almond-shaped implements with a cutting edge all roun^ possibly oied 
as sling-stones or as axes. 

Mr. Evans noints out that in form and workmanship those of the two kit 
classes difi'erea essentially from tlie implements of the so-called Celtic peznd, 
which are usually more or less ground and polished, and cut at the wide and sot 
the narrow end ; and that, had they been found under any circumstances, tb^ 
must have been regarded as the work of some otherrace than the Celts orknovB 
aboriginal tribes. He fuliy coucmt^ vsUK Mr. Frestwich, that the beds of drift is 
which they were found were entkcVy MSi^v6X>«\>ft^. 
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8. " ObMrrataont on the Disooveiy in Tarioos Localides of the Benuint of 
Human Art mixed with the Bones of Extinct Baoet of Animals," read to this 
Bov«i Booiefy by Mr. Charles Babbage, M.A. 

ftr. Babbaee a eivlanations ohiefl;^ x«late to the caves in Sicily visited by Dr^ 
ZUooner, ana are iUnsteated with mafframa. Mr. Babbafe, in condosion, ob« 
••rvea that the remaiiu of human art being found imbeiMed with bones of ex- 
tinot raoea of animals in deposits of ancient gravel, admitting the existoice 
of those animals to have been contemporaneous with the original distribution of 
tlM gravel, it by no means certainly follows that the race of man was coeval with 
thaoca. Ecur the remains of man and Ms rude arts might occur on the surface of 
that gravel long aces after the extinction of those races of animals. Several 
OHises might procuice their mixture ; — a. A vast lake bursting its barriers b^ 
etoaion, or by an earthquake, might carry before it in its impetuous course tlfe 
•aperficial remains of man, mixed up with gravel containing the bones of the 
eztinot races of anim^, and deposit them over a larue area of land at a lower 
lerel. 6. The change of the course of a river, or of a branch of its delta, mijgpbfi 
TON>dace the same mixture of the remains of two distinct and far distant ages:. 
It might, by the clearing out of its new channel, carry off the gravel and the 
vsmains of extinct animals, and deposit them, mixed up with specimens of humaa 
art; on spots which, after a few centuries, might again reappear as dry land. 
0. A narrow pass, the outlet of a stream of water, might be stopped up by the 
snralanches failing from a glacier after a severe ^-inter ; and the lake formed by 
feha atr«uaii might thus periodically rise, until the pressure broke through the 
faftrrier. d. Amongst the phenomena occurring durmg earthquakes, it has beea 
observed that large cracks have suddenly opened and as suddenly closed, either 
immediately or shortly alter. During these momentaiy or temporary openings, 
the remains of the arts of man, and even man himself, may have dropped into ue 
duam. Under such circumstances, remains of man and his arts might occur ia 
Anrxoations of any date. 

Mr. Babbage is satisfied that the flint-instruments have been worked by humaa 
handa, from his examination, many years ago, of the mode of making gun-flintil 
Sir. Biabbage attaches much importance to Dr. Falconer finding most of the 
bonea belonging to the hippopotamus, and those in enormous numbers, upon 
which he founds two conpectures, one dependent on the subsidence of the land^ 
the other upon the rismg of the waters. Mr. Babbage says : — The coneliw 
aion to wMch these remarks lead, is that whilst we ought to be quite pre- 
pared til examine any evidence which tends to prove the great antiquity' of 
oar raoe, yet that if the fucts adduced can be explained and accounted for by th9 
operation of a few simple and natural causes, it is unphilosophical to infer the co- 
OBdatence of man with those races of extinct animals. 

4, The paper by Mr. Evans, of Nash Mills, read to the Society of Antiqnaii^i 
oa June 2na| detailing facts which prove, almost beyond controversy* the wTng]^ 
aaoiia deposition of instruments worked by the band of man, with bones of tho 
eiztinct pnumTnAJia. in the drift of the Fostpliocene period. Whether the age of 
man's existence upon the earth is to be carried back far be^rond even Egyptian 
or ChuieBe chronology, or that of the extinct elephant, rhinoceros, and othe^ 
brought down nearer to the present time thui has commonly bilto 



allowed, must remain a matter for conjecture. Thus much appears nearly indis- 
putable: — ^That at a remote period, possibly before the separation of Englah^ 
Qom the Continent, this portion of the globe was densely peopled by man ; thai 
implements, the work of Us hands, were caught up together with the bonea' of 
the extinct mammalia, by the rush of water through whose agency the gravel 
beds were formed ; that above this gravel, in comparatively tranquil fresh watev; 
thick beds of sand and loam were aeposited, full of the delicate shells of fresh- 
^rater mollusca ; and that where all this took place, now forms table-land on the 
Runmit of hiUs nearly 200 feet above the level of the sea, in a country whose land 
ii now stationary, and the face of which has remained unaltered dunng the whole 
period which history or tradition embraces. _ In conclusion, Mr. Evans sugsestod 
a careful examination of all beds of drift in which elephant remains hM been 
Ibond, with a view of asccrtuning the co-existence with tnem of these ilint-imple- 
ments, and still further illustrating their history. 

6. A Letter in the AtlietuBum, TSo, 1651, &omHT.T\MnnAa'^i^^\.,>ScA <iSB£fiEk««^ 
BatigaazTr ^^o conaiden the great number of tYie&eVnrg\exa«ti\.%lQ'Qa^^ V^^I.^'Csa-c 
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M ■gniniit the conelariona of Hr. Frestwioh and Mr. "Ema ; nor doei Mr. Wrifl^l 
beliere these so-celled fli>t ixnplemeiits to he the work of xnen's hands : thvr di> 
not at all resemble the flint implements asoribed to the CeHio pcviod. and ndr 
Sormn mi^t have been produced naturally by a violent and eontiaiied gjraluy 
motion, perhaps in water, in which they were liable to be stmck by other bodki 
in the same moTement : af^encies hare, no doubt, been at work, hmh dnzing nd 
■ince the geological period, of which we are ignorant. 

6. A letter ftom Mr. R. Coll, in the Aiheiumim, TSo. 1652, whoaaya:— *'If 

feologiats iudorso the reported opinion of Mr. Prcstvich, they will have to ihsv 
ow it is that no osseous remains of mankind are found, wmle hia works of ait 
abound in the drift. It appears easier to believe that these flinta are not faihinmii 
by art, than to believe that they artf with the antiquarian geologioal difflwiltiM 
connected with it.'* 

7. Mr. Evans's reply to Mr. Wright {Atkentntm, No. 1G52), nuuntaimns tht 
flint-implements to be the work of men's hands, from their umformitT of sUfSb 
correct outline, and sharj) cutting edges and points ; adding, that tney do boC 
occur in equal abundance throughout the particular formation of drift in lAUk 
they have been found. 

8. A letter from Mr. A. C. Barosay, contending that^these flint-hatcheti nt it 
clearly works of art as any Shefllelu thwittle, and could not have been pEodaad 
by the action of running water, or waves on a beach, which remove not gnt 
asperities. Their position in the drift is testified by various independent ofiMiib 
French and English. (See Atkenaumf IXo. 1666.) 

0. In Dr. Anderson's paper, read to the British Association, the dEDDi ti 
Amiens and Abbeville, the remains in the caverns of Torauay, and those in Bki^ 
the flint weapons in veined limestone in Cantire, ana the arrow-headi win 
elephant remiiins in Suffolk, were successively brought under review — theaolntiai 
of all these given by Dr. Anderson being, that from the action of petriffing ipriB|i 
the subsidence of tracts of country, the falling-in of the roon of cavem^ V 
nndenuining of clifla and headlands, the superacial soil is incroated or boiad 
beneath the strata on which it was originally superimposed. He saw no cvidBBDr 
deducible from the superticial drifts to warrant a departure from thBlllii4 
accepted data of man's very recent introduction upon the earth. 

10. Mr. Wickham Flower's " Observations on a flint-implement recently tf 
covered in a bed of uravd at St. Acheul, near Amiens," read to the Geolofnt 
Society. The slight elevatiou of the chalk at St. Acheul is composra 
water-worn chalk-flints, and is about 10 feet thick ; a1x}ve it is a thin band of ■> 
surmounted by sandy beds (3 feet 6 in.), and brick-earth (11 feet in.). In 
cravcl the remains of elephant, horse, and deer have been found, with land 
zresh-watcr shclbi of recent species. [From the gravel Mr. Flower dug out af 
implement, shaped like a spear-head, at about 18 inches from the face of tlv 
and 16 feet from the surface of the ground. Mr. Flower in this connnunic 
pranted out evidences to prove that this' and many other similar flint-implei 
obtained from the same gravel were really the resnlt of human manufactup 
time prerious to the deposition of the gravel in its present place. Mr. Fl 
visit to St. Acheul was made in company with Messrs. Prestwich, Godwin-i 
•nd Mylne, with a view to veriiy the discoveries made respecting the occr 

of flint-implements in the gravels and peat of the Somme VaUey by M. F 
de Ferthea, of Amiens. A large collection of osseous remains and flint 
from the Grotto di Muccagnone, and others from San Giro, were exhibitc 
specimens of flint-objects from Brixham Cave, the gravel of Amiens, &« 
aeries of flint-implements from Arabia, North America, Mexico, &c. 

11. Dr. Falconer's paper on some caves near Palermo, showing that v 
something to do with forming these Hints, is evident I)y Uie soil, or ** ca' 
in which tboy were buried. ** Slightly-inclined planes of pliocene 
Stretch outsicte towards the sea, upon which the contents of the cav< 
have been emptied to a great extent, and the " bone breccia" still renu 

12. Professor Ilcnslow's letter to the AtheyxatHta, No. 1673, deecribi 
to the celt-producing brick-pxt at llu-^^we, ^Mff^jlk -. he supposed there 

heen. a manufactory o£ ceVla iioia^mV.&tC^^xaxrv^ixoT&'vNxE&^T'Qi^viV ^ 
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thii ipot, and that nuavf ftngolsr firakgrnflots Boatiered about the pit were diifte 
ftmn flints employed m the xnanafaotonr. Mr. Henslow has no doubt of the 
Eoome eelts heaxf artificial; but he oonld not meet with axj eridenoe that in« 
einied him to bebere theee odta to be ooeral with the pleifltoeene remains cib« 
^----' firom the brick*earth bed. 



13. Dr. Ogden's Letter to the Atheiuntm, IV^o. 1671, in which he mamtalnM 
that these flmts do not in form resemble anythine which Art had erer been 
known to make ; and their forms he attributes to the protracted chemistry of 
geology : as he adds : — " Considering how extremely little is known about the 
original formation of flints, — ^what solvent brought the mhcic add to its nidus in 
the chalk,— what obstacle there seised and retained it, — ^what orystaaiaation it 
obeyed, sometimes furnishing the most beautiful and delicate imxnressions, but 
generally the most uncouth, tuberose forms, — I feel more inclined to think that 
some flints, when subjected to the dLssecting agency of corrosive liquids, under 
many complex circumstanoes and during incalculamo time, may naturally yield 
■och forms.'* 

14. Mr. Wickham Flower's Letter to the Time§, Nov. 18, detailing his visit to 
Amiens and Abbeville, satisfying him of the aoouracr of Mr. Frestwiuh's con- 
dnsions, describing tlu9 implements as the products or human labour and sUll, 
nearly as sharp and dear as if made yesterday ; that portion of the natural snr- 
fbee of the flint which has not been struck off in the manufacture, being muob 
wateT'Wom, as are slso the pebbles which are found with them. Now, the sharp 
edge beine retained, denotes that the forces by means of which these tMnga 
were earned into their present position, were in operation but for a short period; 
and that the actual condition of the gravd in which they are found, ami firom 
wfaidi th^ are fisshioned, was due to some fermer change or dumges, by means 
of which these masses of flint were torn from thdr chalk matrix. But Mr. 
Slower is at a loss to account for no trace of human bones or any other work of 
■rt being found, with these implements, and for several hundreds of them being 
Moomolated in a single gravd-pit. 

16. Mr. Evans's Letter to the T»m«t, dated Deo. Ist, referrinff to the disoovesj 
of implements at Hoxne in Suffolk, by Mr. John Prere, F.B.S., in 1797, whioh 
w«re predsdy similar inform to those found at Amiens. The Suffolk weapons 
were then considered as implements of war " fabricated and used by a people 
who had not the use of metfUH," and Mr. Frere, by the situation in which th^ 
were found, was almost tempted to refer them '* to a very remote period indeed 
*^v«a beyond that of the present world." Nor was any doubt then expressed 
■a to their human origin. 

16. Mr. Frestwich's Letter to the Athenmum, No. 1675, controverting part of 
fha evidenoe received by Professor Hcmdow from the woikmen at Uoxne, but 
too lengthy for quotation* 

17. A Letter in the Timet, Dec. 6th, in reply to one of Deo. Ist, as fdlows ?— 
*■ There is and has been no question as to the nndins of what are called ' odtnf 
in beds of * dx^.' The difllarenoe lies between * reid works of art' and broken 
■tones said to be so. They are all in ' drift.' What is < drift ?' The detritus of 
vsrions stones or other mineralogical formations heaped or swept together by 
niining or rushing waters. 

** Some call this an alluvial deposit, some diluvial, and, again, others say there 
nrs both diluvial and alluvial deposits. Every geologist is aware that many such 
■odimnntsry deposits overlie each other in some places, and even modem expe* 
xienoe shows how rapidly mere alluvial accumulations, such as sandbanks, bar% 
or mud, increase or alter. Those searchers after truth who would eive reasons 
ibr their fkith, and who have studied the works of Hntton, Horschel, Ton Buch, 
Ljell, Murchison, Hugh Miller, M'Csusland, Anderson, and many others, are 
nnlifcelr to be superficial or prejudiced. Had they been so, they would osTe 
srertea their eyes." 

In the Atkenmimt No. 1675, are fresh notices of Mr. Frcro*B *' flint weaponiT* 
found in 1797, which seem to be quite different from Mr. Flower's " cats' 
tongues" {langues de$ ckati) of the Somme VaJloy. 

Those flint weapons, so generally — ^indoed, indiBputBib\y--Qcms^<i«tct<bL \a \a!«« 
been the rude manufacture of undvilised men, axe as svimVsx Vx> Wie Y^cAeo^V. ^aB^« 
or atone, or voloaiuo glass arrow-heada, axes, or knives oi %«vsk^c%,«»VS. "oa^^ft^ 
bjr tbem. What is more natural tlian that disturbed xnaa^ea, w\>\i«itt."^'i^^ys ^exvfts" 
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quake, or broken down from difia by Mtion of water, ihonld ooeaikmaUy OTMfie 
modern, even the most modem, formations P 

Mr. iJarwin tells us of clif% in Patagonia fliU of fossils. 8amK>se such sdilt 
face fallen down over an Indian bouyiDg-fl^und, and a river afCerwards diven- 
ing from its bed depositing a variety oidetritus, or drift, including minsiwi 
from the Andes. An observer of nature who ** seee sermons in stones," and 
design in everything, need not dread investigations, nor that they vnll toad to 
*' unset established opinions" which are correct. 

We old folks are satisfied that there is no stronger testimony to the BiUe 
(rightly interpreted) than geological science. Let me ask you to md the fint 
chapter of Genesis by the bght of the fourth verse in the second chiqater, tobesr 
in mind that the expression " Evening and Morning were," or " There were 
^Evening and Morning in the first (&c.) day" (or penod), may mean that the 
«arth rotated on its axis all that undefined time, that we may now be in the 
period of rest from creation, the seventh, and then compare the best moden 
geological account of this earth's successive alterations, aaditions, and improre- 
ments, all, every one, directly tending to prepare this world for the abode of 
man. 

How can Bunsen, Homer, Darwin, and others, assign at least 14,000 Tesn M 
the term of man's existence on earth, while they affect to deny or ignore tKe|;RSt 
fact which their principal authority, *' Mauetho," adverts to as a matter of 
notoriety— namely, a deluge, he and other heathen (so called) authorities <mfy 
differing as to the period of that great catastrophe P 

18. Letter from Mr. J. Wyatt, dated December 9th, to the 2Vmes, strongly uqing 
the implements to have been worked by man. Some ** have attempted to aoeoun 
for the peculiar form of these flints by natural phenomena, by cnemical aetiMi 
by violent action of water, b^ fracture' from sudden change of temperature bj 
direct igneous action on tho silex ;" and one writer '* attempts to show by ns|> 
xuents Uiken from his gloss manufactory, that when a bubble or other impexnetion 
occurs, there is tendency in gluss and silex to split up into forms like theso*eaBai 
celts." Mr. Wyatt adds : *' When either silex or glass is fractured by the pcth 
cesses hero described, it presents a sharp edge along the whole side of the uso> 
ture, but in these flint implements the edge itself is jagged, and evidently fonned 
by a succession of small fractures or chippings off. In the lai^e ones (the 
fuircJtet of M. de Derthes) this working; ig not carried on to the best or thick end, 
which I take to be strong evidence of design." 

TEirPERATURE OP THE EARTH. 

Mr. Hopkins has delivered, at the Koyal lostitution, a lecture 
*' On the Temperature of the Earth at Different Depths." He noticed 
the observations made in different parts of Europe^ from which it 
appears that the temperature increases 1 deg. Fahrenheit's themio- 
tneter, every additional 60 feet that it approaches nearer the centre 
of the earth ; and alluded to observations made in sinking a shaft at 
Monkwearmouth to the depth of 2200 feet, and of a still deeper 
shaft at Dukinfield, near Iklanchester. Assuming that the tempen- 
ture coiitiDues to increase at the same ratio, geologists coDclude that 
at a depth of about seventy or eighty miles the heat would be equal 
to 6000 (leg., at which the hardest rock would be melted. Tlie object 
of Mr. Hopkins was to show that such conclusions are erroneoiUL 
In the first place, they are founded on the assumption that the lower 
rocks possess the same power of conducting heat as the Bedimentaiy 
deposits on which the obRcrvations have been made ; but supposing 
the conducting power of these i ocks to be greater, then the incretN 
of tempeniture in descending through them would be in a slower 
ratio, a/ways supposing that \.\\q ^qut^^ oi heat was the central pop 
tioa of the globe. He vl\ustv».t«iOL \\i\a ^q«v\awi Vj ^TCk^^aray^ the 
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sion of heat through a thick mass of metal and through a 
' wood, both being exposed to the same temilerature. ■ In 
ler case, owing to the greater rapidity with which the heat la 
id, the external surface, though more removed from the 
source, would be only of the same temperature as the outeip 
of the thin plank of wood ; and, in penetrating through it, 
spaces must be traversed to arrive at equal temperatures, 
pkins has undertaken a series of experiments to asoerialii 
the primary crystalline rocks do not, in fact, conduct heat 
pidly than chalk, which he took as representing the conduct* 
>erty of sedimentary deposits in general. The result of 
I of one hundred experiments was, that the crystalline rocks 
b better conductors of heat ; and Mr. Hopkins said he was 
id from those experiments, that the conducting power of thQ 
cks exceeds four or five times that of the upper deposits; 
3 to the conclusion, therefore, from his experiments, that the 
i which all bodies became fluid by heat must be three or four 
miles, instead of seventy or eighty. The same conclusion 
iso be arrived at astronomically by the precession of the 
3S. The periods of the changes of the position of the earth's 
ich occasion the precession of the equinoxes, has been cal- 
with great care, and those calculations agree exactly with 
nical observations. But the calculations of the effect of the 
>f the moon's different attraction on the nearer and more 
parts of the earth, which produces that phenomenon, were 
I the assumption that the earth is a solid body, and they 
ot be correct if the interior were fluid, with the exception of 
b crust as geologists suppose. Assuming, however, the crust 
;lobe to be three or four hundred miles thick, the fluidity of 
aining portions of the interior would not disturb the calcula« 
the mathematicians ; and the conclusions which they have 
at would correspond with astronomical observations and with 
I experiments. Mr. Hopkins alluded, in conclusion, to 
ns which have been raised to his hypothesis, but he said he 
ired that all those objections could be satisfactorily answered, 

PBOFESSOB FORBES ON ICE. 

{CUBSICN on the properties of Ice took place at the late meet- 
he British Association, during which Professor Forbes made 
wing statements : — He agreed with Professor J. Thomson that 
nomenon of regelation is only another phase of that prop^ty 
vhich renders it viscous or plastic on the great scale ; he 
rom him as to the explanation, at least when applied to the 
ena of glaciers. Professor Forbes has no wish to deny that 
atory experiments, where ice is exposed to sudden and ex« 
changes of pressure, the lowering of the freezing point anti* 
by Professor J. Thomson may be really efficient in re* 
iting the fractured masses. But the view of \Jkx& ^gc%^2oa^ 
)f ice throuflrhout a certain small range oi tetojoerotoox^'^w^KS'* 
proved by m, Proaon from bis own and "M.. Bft^aa?^^ ^""^ 
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periments) appear to him to neeeuitate the pheaomenon of r^;eIatioii 
without any pressure at aU. If 32** be the temperature of ice in the 
extremity of dissolution or on the point of conyersion into water, 
then a solid block of ice at a thawing temperature has a eensiblT 
lower temperature in its interior than at its suz&ce ; a fiict wfaicu 
Professor Forbes has verified by obsenration. Such a block mn 
indeed be conceived to be subdivided by isothermal inriaceB, of whim 
the exterior one only can be considered to have a temperatare of 8S*| 
the toinperature of the nucleus being, say 81" G', or perhaps a good 
deal lower ; and the intermediate parts having taken up a portkm of 
latent heat, must have an intermediate temperature. The thickiMH 
of this stratum of variable temperature is perhaps not less than n 
inch, and the ice which composes it has manifestly very difBerefli 
mechanical qualities from the nucleus. It is what mineralogists csD 
MeetiUf that is, easily cut and fashioned by the knife, with bdmO 
hardness and little fragility. It resembles in this respect cheese er 
hard brown soap, and may be squeezed and moulded under Braoish^ 
press without splintering, showing the characteristic forms of soft 
solids treated in the same manner. In this respect it difEbn 
importantly from the crystalline nucleus, which is hard and BploBr 
tering. It is manifest that a glacier during summer is placed in tiM 
most favourable circumstances to assume this soft transition stsle^ 
being exposed for days and months to a hot sun, hot air, and mte 
infiltrating innumerable crevices. 

But to return to regelation. Admitting the constitation of i 
block of thawing ice to be such as has been described, the exterior 
surface abne is maintained at a temperature of 82% and it is M 
exclusively by the sources of heat (air and water) exterior to it 
The interior strata of ice next to it are colder than itself. Withdnv 
the air or water by placing next to it another block of thawing ioi 
in precisely the same conditions with the first, the superficial film d 
water common to both is placed between two sarfaces of slight^ 
colder ice. It consequently falls in temperature by giving part of Hi 
latent heat to the interior ice (which it softens more or less), bnta 
doing so it becomes itself frozen. If the data be correct, it is 



that regelation must result from this constitution of ice and wata I 
It is also certain from experiment that ice but little inferior ■ | 
temperature to 32°, or having taken up part of its latent hmJL, i 
Bufiiciently softened to be moulded under pressure, and to eohsi 
with other similar surfaces without the intervention of water at a| 
or anything which can be strictly described as regelation. This Mf 
be, and probably is, the ordinary condition of the ice of gladm ji 
summer. Generally speaking, when ice and water remain ii 
contact the tendency of the ice is to thaw, and the tendency of thi 
water is to freeze. If the former predominate very much in qiiaiitit|| 
as in the case of a small ice cavity containing water, the water vl ^-^ 
gradually pass into the state ot ice (provided no external hail I {y.* 
reaches it by radiation or otherwise), its latent heat going to soAtf I q^ 
ahghtly the surrounding Tn«L&&. \^, oTi^iXx.^ Q»\k«c hand, a small w0 1 i 
of ice float in a ciBteTn oi 's?«A«t, \\, ^w^ \sl HkBaa TSi€^\^ ^^^^ tiaMLtf I 
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crysiallization tending merely to render the wMcr slightly lesg 
mobile.— ^tAesueum, So. 1670. 



CAPE FOSSILS. 

A VALUABLE coUectiou of Fossil remains from triMsio strata at 
.the Gape of Grood Hope has recently been presented to the British 
Museum by the Govempi^ Sir George Grey, K.C.B. It contains 
mome interesting additions to the singular Bidental Reptiles described 
by Professor Owen in a series of memoirs in the Geological TramaC' 
Itons. The new forms have been named by the Professor : — Ptychc 
ffHothut dedlvis, a sub-genus of Dicynodont saurian, remarkable for 
the angular contour and declivity of the fore part of the skull, — 
Qaluaurm planiceps, a small saurian, with numerous teeth, includ- 
ing caniues, having ike proportions and relative position of those in 
tfaa weasel tribe, — Oudenodon Bainii, a completely toothless saurian, 
analogous to the Khynchosaurus of the New lied Sandstone of 
Shropshire, with an extinct kind of Gavial. 

* FOSSIL BIBD AND GBTACBAK FBOSI NEW ZEALAND. 

. Pbofessob ^UXL£T has described to the Geological Society a 
£'osail Bird and a Fossil Cetacean from New Zealand. These remains 
were, the right tarso-metatarsal bone of a member of the Penguin 
&mily, allied to Eudy^ea, but indicating a bird of much larger size 
than any living species of that genus, larger, indeed, than even the 
largest Aptenodytes, and to which the name of FcdcBudyptes antarc- 
iicus was given, — and the left humerus of a small cetacean, more 
nearly resembling that of the common Porpoise than that of any 
other member of the order {Balcena^ Balcenoptera, Monodoii^ Del- 
jphiwus, Orca, Hyperood-on) with which the author had been able to 
compare it. Nevertheless, as there are very marked differences be- 
tween the fossil humerus and that of PAoccena, Professor Huxley 
iiAmed the species PhoccmopsU Mantelli, Mr. W. Mantell, F.G.S., 
to whom the author was indebted for the opportunity of examining 
these bones, stated that the beds whence they were obtained were 
certainly of Tertiary age, and of much earlier date than the epoch 
of tiie DinoiTiis^ which he considered to have been contempora- 
neous with man. The Palcevdyptes was from an older bed than the 
JPkocamoptU, 

Professor Huxley drew attention to the remarkable fact that a 

gmus so closely allied to the Penguins which now inhabit New Zea- 
nd, and are entirely confined to the Southern Heinisphere, should 
have existed at so remote an epoch in the same locality. 

FTEBASPIS IN LOWEB LUDLOW BOCK. 

The President of the Malvern Natural History Field Club, the 
Hey. W. S. Symonds, announced at the Apperley meetins of the 
Cotteswold, Malvern, and Warwickshire Field Club, the £scovery 
of that oldest known fossil fish, the Pteraspis, in the Lower Ludlow 
sock of Leintwardine^ near Ludlow. 
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BETBICHIA. 

BETBiCHrAS have been found by Mr. Robert Jones in specimeni 
sent to him by Professor Dawson, of Canada, from the lower carboni- 
ferous beds of Nova Scotia. They have never hitherto been met 
witli in any Liter formation than the Upper Silurian. Mr. Jones 
has also seen Beyrichias in the lower carboniferous strata of the 
border counties of North Britain, in specimens with whicli he hu 
been favoured by Mr. Tate, of Alnwick. A new genus, allied to 
Be3rrichia, and to be named Kirhbyaj is represented by one species 
in the lower carboniferous rocks of Glasgow, and another in the mag- 
nesian limestone of Sunderland. 



COXICAL PORM OP VOLCANOES. — EVENTS OP ETNA. 

SiB Chables Liell, in a paper read by him to the Boyal Insti- 
tution, infers, from two recent excursions to Etna, that the discoveiy 
of lava being capable of fonuing continuous and tabular masses of 
crystalline rock on steep slopes, often exceeding 30°, enables QS 
henceforth to dispense with that paroxysmal and terminal uplieaval, 
which the advocates of " craters of elevation" legitimately inferred 
from their premises, for it was as necessaiy for them, so long as the 
volcanic beds were assumed to have been originally horizontal, to 
ascribe the whole elevation to a force acting from below, as it would 
have been if the uppermost layers of each volcanic mountain could be 
assumed to bo of marine origin. In opposition to such a doctrine, Sir 
C. Lyell maintains that mechanical force has nowhere played such a 
dominant part in the Cone-making process as to warrant our applybig 
any other term save that of ** cones of eruption" to volcanic monn- 
tains in general. 

In conclaaion, the lecturer gave a brief sketch of the series of poological ereiti 
which he 8upi)osed to have occurred on the site of Etna since the tune of the 
earliest eruptions, events which may have required thousands of centuries for 
their development. The first eruptions are believed to have been submarine, 
occurring probably in a bay of the sea, which was gradually converted into land 
by the outpouring of lava and scorisc, as well as by a slow and simultaoeoai 
upheaval of the wnole territory. The basalts, aud other igneous products of the 
Cycl(n>ean Islands, were formed contemporaneously in the same sea, the molhil" 
cous launa of which approached very near to that now inhabiting the MeditM^ 
ranean ; so much so, that about nineteen-twenticths of the fosiiil species of the 
sub-Etnean tertiary strata still live in the adjoining seas. Hence, as that part of 
Etna which is of sunaerial origin is newer than sucn fossils, the ago of the mouD" 
tain is proved to be, geologically speaking, extremely modem. During tba 
period when the volcano was slowly built up, a movement of upheaval was 
gradually converting tracts of the neighbouring bed of the sea into land, snd 
causing the oldest volcanic and associated sedimentary strata to rise, until thef 
reached eventually a height of 1200 feet f and (lerhaps more) above the sea-lev^ 
At the same time the old coast-line, togetner with the alluvial deposits of riven, 
was upraised, and inland clilTri and terraces formed at successive heights. The 
remains of elephants, and other quadrupeds, some of extinct species, are found 
in these old aud upraised alluviums. Fossil leaves of tcrrestrialplants also, such 
as the laurel, myrtle, and pistachio, of species indigenous to Sicily, have beoB 
detected in the oldest subaerial tufi's. At first the cone of Trifoplietto, and pro* 
bably the lower part of the cone of Mnngibello, was built up ; still later the cone 
last-mentioned, becoming the sole centre of activity, overwhelmed the eastern 
cone, and finally underwent iw ilaoVS \«t\QM« tT«.\\H{ormations, including the tnin- 
caf ion of ita sunuuit, and l^o iormttWoiv ol iVxe N «\. ftA '&qs<& «q. \\a «aitem 
Hank. Lastly, the phaso ol' \aletaA. etu^WoTia \ift\j,«a.,'«\3Mi>(i %\a^ <M\aScaatt.\ -». 
full yigouTt 
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Mr. G. Poolett Scrope, M.P., E.B.S., has aUio communicated to 
the Geological Society a paper ** On the mode of formation of Volcanic 
Cones and Craters." The author refers to Buon Humboldt having 
in his Cosmost voL iy., applied the whole weight of his g^reat autho- 
rity to the support of the theory of upheaval in contradistinction to 
eruption as the vera causa of volcanic cones and craters, — a theory 
-which the author, with Sir Charles Lyell, M. Constant Pr^vost^ and 
many others, believes to be not merely erroneous, but destructive of 
iJl clearness of apprehension as to the character of the subterranean 
forces, and the part which volcanic action has played in the struc* 
tural arrangement of the earth's surface. 

He showed, by reference to the works of Spallanzani, Dolomieu, 
Breislak, &c., that the early observers of volbanic rocks and phe- 
nomena, together with the unscientific world, looked upon volcanic 
cones and craters, whether large or small, as the result of volcanic 
eruptions ; but that of late years a new doctrine had been propa* 
gated by MM. Humboldt, Von Buch, Elie de Beaumont, and 
IHifr^noy, which denies altogether that volcanic mountains have 
b^n formed by the accumulation of erapted mattera, and attributes 
them solely to a sudden '* bubble- shaped swelling-up" of pre-existing 
horizontal strata, — the bubble sometimes bursting at top and then 
leaving its broken sides tilted up around a hollow (elevation-crater). 

We have not space for the details. In recapitulation, he declares 
that the characters of all volcanic mountains and rocks are simply 
and naturally to be accounted for by their eruptive origin, the lavas 
and fragmentary matters accumulating round the vent in forms 
determined in gpreat degree by the more or less imperfect fluidity of 
the former, which, as in the case of some trachytic lavas, glassy or 
tpongy, may and do congeal in domes or bulky masses immediately 
OTer, or in thick beds near the vent, or, as in that of some basaltic 
laTas, may flow over very moderate declivities, to great distances ; 
and consequently that the upheaval- or elevation-crater-theory is a 
gratuitous assumption, unsupported by direct observation, and con* 
traty to the evidence of facts. He concludes by representing its con- 
tt9ned acceptance to be discreditable to science, and an impediment 
to the progress of sound geology, inasmuch as false ideas of the 
babble-like inflation, at one stroke, of such mountains as Etna or 
Ohimborazo must seriously affect all our speculations on Geolos^cal 
I>ynaniios, and on the nature of the subterranean forces by which 
other mountain-ranges or continents are fonned. 



OBEAT EBUPTION 07 THE VOLCANO MAUNA LOA, IN THE ISLAND OF 

HAWAII. 

Mb. W. L. Gbeen has forwarded to the Bdinlurgh New PhUo- 
MOphical JourTudf No. 19, an account of this eruption. On Sunday^ 
the 28d January, 1859, the Volcano broke out. The lava ran in a 
1^»N.W. direction, and by the end of the month reached the sea a,tk. 
a place called Palaoa, nearly foriy miles fromlYiid cx*di\je;C)^\x«t^'^ 
destroyed a amall Ashing village. e. 

The schooner ''iCamoi" sailed from HoTio\vx\MmtV ^ xixaxJoet eft 
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persoDR on .board to visit the neighbourhood of the eruption ; and, 
on her return, an extra edition of l^he Pacifie Coffunereial Advertimr 
was published, with a map of Hawaii, describing the course of the 
lava-stream. Copies of this paper have been sent to England by 
Mr. Green. I'he spot visited by the excursionists was about ten 
miles from the mouth of the crater. Mr. Vaudry, an Englidi 
traveller, had set out to reach the crater itself, and had not returned 
when the *' Kamoi" left the island. 

From the distivnce at which we observed it, al>out ten miles, the 
crater appeared to be circular, and perhaps 800 feet acroBS. It maj 
prove to be 500 or even SCO feet across. The lim of the crater ii 
suiTounded by cones of stones and scorisB, these cones constantly 
varying in extent, now growing in size, and again all tumbling down. 
The lava does not run out from the side of the crater, like water 
from tlie side of a bowl, but is thrown up in columns, like the 
Geyser springs, rockets, or a pyramid, to a height nearly double the 
base of the crater. If the mouth of this be •iOO feet across, the 
perpendicular height must be 800 to 1000 feet. 

The lava runs in a great number of streams, spreading out to five or 
six miles in width. For the first six miles from the crater the deMsnt 
is very rapid, the flow of lava varies from four to ten miles an hov. 
But after it reaches the level plain the stream moves slower. 

Another stream is described as rolling over the phiin, twenty to 
twenty- five feet in height, and about an eighth of a mile in width; 
in fact, a mass or pile of red-hot stone, resembling a pile of coals on 
fire, borne along by the liquid lava stream underneath. As it 
moved slowly along, large red-hot bouldei-s would roll down tbe 
sides, breiiking into a thousand small stones, crushing and baming 
the ti'ees which lay in tlie track. 

The poor inhabitants of Wainanalii, the name of the village wbeie 
the fire reached the ocean, were aroused at the midnight hour bj 
the hissing and roaring of the approaching fire, and but just in time 
to save themselves. The village is, of course, all destroyed, and iti 
pleasant little harbour filled up with lava. 

Large boulders of red-hot lava stone, weighing hundreds if not 
thousands of tons, thrown up with inconceivable power high above 
the liquid mass, could be seen occasionally faUiug outside, or on the 
rim of the crater, tumbling down tlie cones, and rolling over the 
precipice, remaining brilliant for a few moments, then becoming 
cooled and black, were lost among the mass of surrounding lava. 
Watching it with intense delight, the only drawback being the severe 
cold of the night. A dense column of smoke is described as con* 
tinually rising out of the crater, on the north side, in a continooof 
column, perhaps 10,000 feet high. 

llie stream which had run into the sea had apparently cetied 
flowing, and was cooled over, so that we crossed it and re-crossed 'A 
in many places, and through the fissures we could see the m(dien 
lava with its red-hot glow. An intense heat issued out from then. 
Ill many places the surfaAe N9ua %o hot that the soles of our shoei 
iFouJd have been burnt \\ad^c iio\.^Le;^V»\siT«.Y^<i\fi>a>A!OTL« 
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SRUPTiov or yEBUYins. 
Ts the monUiB of July and August kst Vesuvins digplaved great 
motivitj, and committed muoh derastation. Professor JPalmieriy 
I>irsctor of the Obserratory on the mountain, reports that from 
May 4, the lava had continued to flow almost in the same manner 
and direction. He says : — 

Its oontinued elevation bv successiye Buperimpositions abore the level of the 
Fano Grande, oocanoned ure<][aent overflowinjgs on one side towards the road, 
and on tiie other over the coluvated lands in the durection of the ** Tironi." The 
lava always flows out in a secret manner, and proceeds by some sabterraneons 
chambers after the manner of an aqueduct, which have been formed by itself,— 
and when it is in a large mass it ofben breaks in some directions the walls of the 
passage, and bursts forth an unexpected and unusual river of fire in a spot where 
it haa not been seen for a long time. On the evening of the 3rd of August the 
■tfeams of lava towards the extremity of the current appeared to be almost 
ipent ; but on the foUowin|; eveniug the stream appeared at a little distMice firom 
in souroe, in a site where it has not been visible lor a year, and all supposed that 
another mouth had been opened here. This new branch of lava followed the 
direction of the ** scorie" of 1819, and moderated the impetus and the vivaci^ of 
€hose on the Sio di Quaglia and the Tironi. The character of this lava, which 
TOpeared on the 4th of August, is somewhat difierent from that of the other 
•KMams, even in colour. In the month of June the seismograph signalled four 
shocks of earthquake, the last of which was on the 29th of the month, and was 
Tmy strong ; but from that day up to the 10th of August no other was marked. 
The apparatus of variation of Lamont has presented by its inclination the fiftct of 
gemarkable perturbations by which the scale of the instnunent has got beyond 
the Arid of toe tube, and after some time has returned. The water of the wells 
in the month of May was greatly diminished. The mass of lava which has issued 
tBOOk. the lateral mouth at the foot of the cone, under the enormous congeries 
triiiofa conceals it, may with much probability be estimated at about 36,OM>,000 
of eobio mto«8, in a superiioies of about two square miles. The altered form of 
the ground by the enormous masses of hardened lava which have filled up valleys, 
sler^ed mountains, and created new '* hwrronff' trenches, exposes many estates 
to great dsnger from futurie inundations of fire, but, in my opinion, to no danger 
ttxxok the water, as the ** scorie" has a marvellous proper^ of absorbing and 
retaining rain-water. Before 1855 I saw an impetuous torrent formed by the 
nuns pass just behind the Observatory, by the Fosso della Yetrana. and then fUl 
into another called the Faranie, finally running into a channel which had been 
Sinned of mason work. After the lava, however, had filled up those great hurroni 
IvaUqrs), not one drop of water was seen to run. Vesuvius has often presented 
the phenomenon of lon^ periods of small eruptions throu^ mouths near the sum- 
yoit of the cone, but this continued flowing of lava for fifteen months through an 
(mmine at the base of the cone is a fact perfectly new, as is also new and singular 
the mode in which the lava bursts out, and flows secretly for upwards of a mile 
at times, not betraying the source from which it comes even by its smoke. When, 
however, it is remembered that such an opening near the base of the cone is in 
dbraet communication with the lower part of the central axis of the same, — ^that 
is, with the regular chimney of the volcano, — the fact will appear new, perhi^, 
hot very natnnl, and then it will awaken no surprise to see lava coming out 
without a smoking aperture, because the great cone of Vesuvius at this conjunc- 
tion gives out smoke at the top and lava at the base. I wish to remark the great 
abundance of lead I have found in the largest number of sublimations gathered 
in the smoke>holes oi the lava, though the chlorure of lead alone and orrstallised 
has been ver^ rare. Lead was never observed in the lava by those who before 
me had examined the matter which was collected in the smoke-holes. I found it 
finr the first time in an aperture of the lava in 1855, in the state of chlorure, but 
in. this eruption it forms a part of the greater number of the sublimations, vid is 
almost always mixed with other matter, which is generally chlorure and solphate. 
'^yJUMdgtdJrom the AthtncBum, No. 1662, Sept. 3, 1859. 

EABTHQDAKB AT QTJtTO. 

Tsx oHf of Quito, with its numerous moii\uxieTi\a o^ ^t<^\.««Jwb^ 
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magnificence, has been laid in ruins by a terrific earthquake. From 
the journal £1 Artaano we learn that ** on the 22nd of March, at 
half-past eight in the morning, after a slight atmospheric detonatioii, 
the most violent movements of the earth were felt, in which it was 
seen that the city had reached its last end. 

"The voice of man was hushed in his ordinaiy affiurs, and bitter 
lamentations and prayers to Heaven ascended in the midst of the 
quivering earth, the shuddering of mountains, the terrifying reportf 
of the towers and cupolas of the temple, and of the tiles and walls as 
they fell to the earth. Seventy-four seconds were sufficient to re- 
duce to ruins the proud edifices which the perseverance of man had 
raised up in the course of many long years. 

"lliere is not an edifice which has not suffered, and many do not 
admit of repairs unless they are demolished. The Cathedral is muti- 
lated, and the place which was used as an Ecclesiastical Court also 
lost its roof. The portico of the chapel of £1 Sagrario lost its best 
half, and the middle aisle is greatly injured. The temple of the ^^^S^ 
tines lost its principal cupola and the tower and angle of its cloister, llie 
temuleof the Cutalines came to the groundin its mainpart, whichformed 
the ^ront and the cupola, leaving several persons in its ruins. Of the 
temple of the Dominicans there fell the balustrades, two anulesof the 
principal court, and one of the second. The tower of the hospitaldeniaQda 
immediate demolition, in consequence of the ruinous state in whidi 
it has been left. The church of Our Lady del Carmen is greatly 
injured, the great bars of iron which supported its angles hav- 
ing fallen. The magnificent temple of Santa Clara has been com* 
pletely damaged, in consequence of the loss of her collateral arches 
and the destruction of her little cupola. From the temple of Ja 
Merced, tliere fell the high cupola, some convent cells, and tbelitUe 
cupola of the tower, while the clock was striking the fatal hour for 
the last time. Both towers of the temple of San Francbco were 
found to be greatly damaged ; but this one has suffered the least* 
although the interior of the convent is greatly damaged. Xhe 
temple of St. Boque lost its tower, and one of the two temples of 
St. John the Evangelist lost one of the two which it had. lbs 
church of Kecoleta de Dominicos is completely ruined. 

"The Government palace is completely injured in its two 
cabinets, as well as the archiepiscopal palace. The colleges and 
chapels are all left in greater or less ruin. We conclude this fedthfuL 
account by stating that, although there are a few houses not c(HS- 
pletely destroyed, there is not a single one which does not demand 
immediate repair. 

" From some accounts which we have received from adjacent 
places, we learn that the city of Machachi is destroyed, also the 
towns of the north — Perucho, Pomasqui, and Cotocollao, including 
the habitations of the fields." 

Professor Jameson, a resident in Quito, writes, 23rd March, 

1859 : — *' Since yesterday morning we have been dreadfully alarmsd 

by a violent shock of nn ea.Y\\ic\v)iak<i, ^^Vvlch has overthrown and 

ruined many of the pu\)\ic XiMiV^iia^'ft, ?«^<^ ^^xsva^^j,^^ Ts^st^ «i Ua 
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aU the booses of private individuals. The churches have suffered 
most, but, fortuDate^, few lives were lost. The earthquake (the 
most severe I ever experienced) commenced yesterday morning at 
kalf-past eight, and lasted about a minute. I bad just reached my 
house, and had barely time to station myself in the centre of the 
court-yard. The movement of the ground resembled a succession of 
waves, and I found it impossible to remove from the spot I occupied. 
My house has suffered no further damage than several cracks in the 
Walls, and having the tiles that covered it completely jumbled 
together, and a number of them thrown down and broken." And as 
Pirofessor Jameson mentions that comparatively /ew lives were lost, 
the newspaper account of 5000 of the inhabitants having been 
IdUed must be a myth.- From Professor Jameson, however, saying 
that this earthquake has been the most severe he ever experienced, 
it must indeed have been an appalling one ; for he has resided now 
thirty years continuously in that volcunic region, where these things 
of frequent occurrence. ____«. 



EARTHQUAKE IN CORNWALL. 

On the 18th of September, 1859, the shock of an Earthquake was 
felt at New Quay, Cornwall. The shock lasted for about a minute. 
On the same day a tremendous gale, which did much damage in 
London, was severely felt by the shipping in the Channel. 

GEOLOGY OF NEW ZEALAND. 

Dbs. Febdin and Hochstetter, having devoted six months in New 
Zealand to investigate its Geology, have communicated the result in 
a lecture, delivered at Auckland. We quote a few of the leading 
fiicts: — 

The great volcanoes and active igneous regions of New Zealand 
tin regarded as sacred ground by the natives. The grand volcano 
of Tongariro is believed to be the backbone and head of the giant 
tocestor of the New Zealanders, and they do all in their power to 
prevent the curious traveller profaning, as they deem it» the sacred 
eone of this mountain. 

The first striking characteristic of the Greology of Auckland, accord- 
ing to Dr. Hochstetter, is the absence of the primitive plutonic and 
metamorphic formations. The oldest rock that he met with belongs 
to the primary formation. It is of very variable character, some- 
times being more argillaceous and of a dark colour, more or less 
distinctly stratified, like clay-slate ; at other times the siliceous 
fdement preponderates, and from the admixture of oxide of iron the 
rock has a red jasper-like appearance. No fossils have hitherto been 
fSrand in this formation in \New Zealand, and therefore it is impos- 
nble to state the exact age ; it is probable, however, that these argil- 
laceous siliceous rocks correspond to the oldest Silurian strata of 
SSarope. The existence and great area of this formation are of con- 
siderable importance, as all the metalliferoua NeYD& \iv>(^<&-t\A ^cat 
covered in Auckland^ or likely to be found, occmc m to^J^u^ oli "'^ssia 
Hormation, 
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^stxsmroM anl> Itttemlofpal ^Itnomtns* 



OCCULTATIOy OP SATUBN. 

AccoBDiNO to an observer an Occultation of Saturn was obtemd 
at Clifton, on the evening of the 8th of May (lat. 51** 28' K. ; los^ 
2° S7') in a cloudless sky. The times of disappearance only of ths 
ring and body of the planet are given, as, being on the dark Ihnb of 
the moon, they are necessarily more accurately observed than the r^ 
appearances. Owing to the angle at which the contact of the riiy 
with the moon's limb took place, the times of contact of the iniNr 
edge of the rings could not be seen : — 

Greenmch Mean Thus, 
n. M. s. 

First contact of rin^ 8 18 

First contact of Saturn Not seen. 

Last contact of Saturn 8 18 36 

Last contact of ring 8 18 44 

The dock- error was ascertained by an observation of the npptf 
transit of a Cassiopeise. . At the reappearance next day, the last on- 
tact only, of the ring at the moon's bright limb, was well sem ; il 
occurred at 9h. 16m. 24s. (9, m. t.), and at a point (roughly) abodt 
four-tenths of the illuminated arc of the moon's circumference, from 
the top on the left hand, as seen in an inverting telescope. In the 
disappearance of the ring, at the last contact, there appeared to be 
a sort of unexpected lingering of a spot of light, such as might be 
caused by a lunar atmosphere. 

THE COMET OP 1859. 

This new Comet was discovered by M. Tempel, at "Venice, about 
the beginning of April, 1859, has been observed at Borne by Vathw 
Secchi, and at Paris by M. Y. Von Yillarceau. It has been rapidly 
approaching the sun, and but a few days ago was only about 8,000,000 
of leagues from it. Since the 29th of May, however, it has b^pnto 
recede at the rate of 2,000,000 of leagues in twenty- four hours, or 
twenty-four leagues per second, being a velocity at least 200 timei 
greater than that of a cannon-ball. This velocity is, indeed, gn- 
dually declining ; nevertheless, enough of it remains to carry tba 
comet to a distance of 36,000,000 of leagues from the sun. As to 
the distances of the comet from the earth, its nearest approach, 
which occurred on the 24th of April, was to within 26,000,000 of 
leagues. — AtJunceum, June 11, 1S59. 

biela's double comet. 

The French Academy of Sciences has received a communicatiott 

from M. Faye on the singular phenomenon presented by Bida'f 

Comet, which has actually been split into two parts, each of which if 

now a separate comet I A c^lb© oi \}QL\&Y\TAS&\^x^\d<Qd by Ephonib 

a Greek historian, "wboa© vfoiks ^le \o^^.. T^'^ ^^^roAV, v^\«las&^ 
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ording to M. Humboldt, under the archonate of Asteius, in the 
rth year of the lOlst Olympiad^ two years before the b«tfele of 
actra, when the two towns of Achaia, mentioned by Seneca, were 
shed away by the sea in consequenee of an earthquake. The 
taration of Biela's comet in two shows that Ephorus spoke the 
.th ; but the comet of Asteius separated suddenly and rapidly, 
oe the separation was yisible to the naked eye, whereas that of 
sla's comet has been effected yery slowly w The two oomets ha^e 
m moving together for years side by side, so to say, and at bo 
art a distance from each other, that it was for a long time impos« 
le to distinguish one from the other with the naked eye. M* 
ye hence concludes that the separation of Asteius's comet waa 
ing to causes different from those operating on Biola's comet. 



THE COMET OP DONATI. 

We quote the following from Mr. George Bond's account of the 
)at Comet discovered by Donati, June 2, 1858 ; these details 
ing principally derived from the manusciipt records of the Obser- 
bory of Harvard College : — 

The most recent intelligence leaves no room to doubt that the 
met of Bonati is periodical, having a time of revolution of about 
o thousand years. The following are the results arrived at by 
Sarent computers : — 



Watsoit, 3415 years. 
Bbuhns, 2102 „ 
LoWY, 2^5 „ 



OiAHAir^ 1620 yean. 

BSUITHOW, 2470 „ 
Nbwcomb» 1854 



** 



The last two determinations are based upon longer interralfl of 
eervation than the others, Mr. Newcomb's being a few days longer 
an that of Dr. Briinnow. The remaining uncertainty in the period 
U be materially reduced, when observations have been received 
om the southern hemisphere, where the comet is still in sight. 
The subjoined table contains the distanoes of the comet from the 
in, and from the earth, and its hourly rate of motion : — 

Distance from Sun Distance from Earth HotirlyYelooity 

1%8. in miles. in miles. in mOoi. 

Jane 2 ... 215,000,000 ... 240,000,000 ... 66,000 

July 2 ... 173,000,000 ... 240,000,000 ... 72,000 

Aug. 2 ... 127,000,000 ... 220,000,000 ... 84,000 

Sept. 1 ... 82,000,000 ... 160,000,000 ... 105,000 

„ 11 ... 70,000,000 ... 130,000,000 ... 115,000 

„ 21 ... 60,000.000 ... 95,000,000 ... 124,000 

Oct. 1 ... 66,000,000 „. 66,000,000 ... 128,000 

11 ... 61,000,000 ... 62,000,000 ... 123,000 



ft 



„ 21 ... 71,000,000 ... 67,000,000 ... 114,000 

Supposing its last perihelion passage to have occurred at the be- 
nning of the Christian era, it must have passed its aphelion in the 
tfiy part of the tenth century, at a distauace of 14,300 millions of 
.il»B from the sun, its velocity at that point bein^ 4E<S tsci^^ss^ vo^ 
3ur. 
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STBUCTTTBE OF THB TAILS 07 COMETS. 

The Bey. E. W. Webb has observed tQ the Astronomical ( 

Though there seems to be no question that the dark space 

quenUy included in the Tails of great Comets is the result of \ 

etructure, an attentive consideratian of the appearances ezhil 

the comet of Donati has led me to think it probable that son 

cause may concur in its production. The ordinary laws 

spective certainly seem inadequate to its explanation, ezi 

cases in which the darkness bears a large proportion to the I 

streams on each side of it ; for, unless the difference is bu 

between the radius of the hollow interior and that of the wIm 

the sine will not exceed the versed sine in a sufficient r 

account for so great an increase of luminosity as is fre< 

witnessed. On the contrary, at one period in the coi 

Donati's comet, at the end of September and during the fi 

days of October, the central darkness in the train, thoug 

intense, occupied a comparatively small part of its whole h 

My own estimate on September 30 gave it but one-eighth 

entire width of the tail, in which case a simple calculation wil 

that the sine would exceed the versed sine only by somethi 

than one-eighth part, and consequently the resulting differ 

brightness would by no means accord >vith observation. Th 

position of a shadow projected from the nucleus might si 

nrst to assist us with a supplementary amount of darknes 

it will be found unavailing when we have compared the case 

comet of 1811, in which a transparent space surrounded the n 

alike on every side. Hence it may be thought probable that ther 

be some other cause for this appearance ; and I have been indi 

conjecture that, admitting the existence of a hollow interic 

difficulty might be met by the additional supposition of a ra 

structure, in consequence of which the luminous ^particles, 

out into a lengthened form, would in the apparent centre 

tail present their ends only, but on each side of it their full e 

to the observer's eye. At any rate such a conjecture would b 

in accordance with the hypothesis of a polar force of rep 

character, of which there seem to be other evident indicate 

ProceediTigs of the Astronomical Society, No. 10. 

SOLAS BADIATION. 

Mb. Glaisheb has described to the Meteorological Society i 
arrangement of the thermometer for Solar Kadiation, in whit 
whole tube and bulb of the instrument are enclosed in an outei 
and ball, from which all air is excluded, the bulb being in the < 
of the ball which is three inches in diameter. He exhibited a 
of simultaneous observations with this new arrangement and o 
the former construction, from which it appeared that the resul 
far more uniform and truthful by the new form, which holds oi 
hope that by its adoption results at different stations may be 
dered comparable. 



▲STBOVOMIGAL AND 2(£T£0B0L0GICAL PHENOMENA. 278 

ATICOSPHEBIO OZONE. 

Mr. H. S. Eaton has read to the Meteorological Society a paper 
"On tome of the Atmospheric Gonditioos favourable to the 
Derelopinent of Ozone, as deduced from Observations taken at 
liitUe Bridy, Dorset." The author stated that the object of his 
paper was simply to endeavour to show the close and direct relation 
which the amount of ozone bears to that of rain and doud. After 
denaiibing the position where the observations were taken, and 
oiTing some particulars of the locality, Mr. Eaton clearly showed, 
Dj means of tables, the relative distribution of ozone, cloud and 
xmis, for each point in the compass, as deduced from the observationa 
taken at Little Bridy, from February 20, 1857, to November 6, 
1858. By these it was clearly seen that ozone was prevalent to the 
largest extent when the direction of the wind was between the 
■onth and west points of the compass, and when the amounts of 
and cloud were greatest ; and that the least amount of ozone 
coincident with winds hawing a northerly and easterly direction, 

4 with the least amounts of cloud and rain. 



BEMABKABLE COLD IN CANADA. 

Db. Smallwood has stated to the Meteorological Society that the 
weather at the beginning of the month (January, 1859) was rather 
maid, the mean temperature of the first day being 30° 9^. The ther- 
mometer fell on the 3rd to — 40°, which howeyer did not continue, 
and a slight fall of snow occurred on the 4th. After entering into 
■ome details as to the somewhat extraordinary and varying state of 
the weather during the intermediate days, he (Dr. Smallwood) said 
that at 10 P.M. on the 7th, the wind suddenly veered from the north 
to the west by south, and the mean velocity attained during the 
nighty was 36*22 miles ; slight showers of snow occurred until day- 
"break, and on Saturday, the 8th, at 3 a.m., the thermometer indicated 
aero; at 6h. A.M., it was at — 4°0'; at noon, — 2° 9'; and at mid- 
night, —16" 4'; on the 9th, at 6h. A.M., it was —29° 9'; at 2h. P.M., 
— 2V 5'; and at midnight, ^36°; on the 10th, at 6h. A.M., it was 
— 43° 6'; at 9h. A.M., —41° 6'; at 2h. p.m., was —14° 3'; and at 
midnight, —31° 6'; on the 11th, at 6h. A.M., it was —37° 1'; at 2h. 
r.M., —19° 9'; and at midnight, —18° 1'; on the 12th, at 6h. A.M., 
it was —19° 4'; at 2h. p.m.,— 10° 4'; and at lOh.P.M., —5°; on the 
18th, at 6h. a.m., — 3°1'; and at 7h. A.M., it was again at zero; 
indicating that for a period of 124 hours and 30 minutes the tempo- 
l»ture was below zero. Mercury, he goes on to remark, froze in 
open vessels, and mercury in the tube of the thermometer marked 
— 43** 6', showing that mercury contracts by temperature below its 
freezing point as mentioned by Dr. Kane in his Arctic voyages. 
The Aurora Borealis was visible on the nights of the 9th, 1 0th, and 
l.ltih, but not attended with any great display. Dr. Smallwoo<l then 
'Went on to state that this cold term was felt generally tVixotw^oraS^ 
C/anada and the Eastern States, and would Beeia \» 'Vi'aiNft \,xv«^«^ 
froDi the west eiutward. At Huntingdon, sAiOuV. aSxX.^ tcSl^^ vsviSo. 
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of hiB position, the mercarial thermoinetor indicated — ^4**, and mei>- 
cniy was frosen quite hard in fifteen ininntei^ ezpoanre. 

MILD WINTEBS. 

A PAPER has been commuDicated to the British Auociation " Ob 
Mild Winters in the British Isles/' by ProfioBSor Hennessy. He 
pointed out the circumstance that the meteorological obeervatloiii 
made during the late remarkably mild winter tended to confinn the 
law which he had already announced in a letter to General SabiM^ 
which appears in the Proceedings of the Royal Society for 1858. Thii 
law is, that during mild winters the coast stations exhibit an increan 
of temperature more than inland stations, and that the temperatme 
on the west and south coasts approaches towards uniformity. In 
France, as pointed out by M. Liais, the first part of this law ii 
found to hold good, as evinced in the comparative climatology of 
Cherbourg and Paris. Mr. Hennessy referred these phenomena to 
an abnormal extension of heat-bearing currents across tlie Atlantie. 
From the greater stability of such currents than those of the aimo' 
sphere, and from tlie important influence they undoubtedly exerdie 
upon our climate, he is led to infer that we are rapidly approaching 
a period when it may become possible to foretell whether the winter 
shall be cold or warm by knowing the conditions of temperature and 
the move'uents of currents in the Gulf of Mexico and the AtUatie 
during th3 Rummer and autumn. 

ANNUAL VARIATK^N OF THE BABOMETER. 

A PAPEB has been read to the British Association ''On the 
Annual Variation of the Barometer," by Mr. A. Brown. It bai 
been stated by Professor Dove, and the truth of the assertion bag 
been admitted by some of the leading meteorolog^ts in England, 
that when the tension of vapour in the atmosphere is subducted firom i 
the whole atmospheric pressure (for each hour of the day), the re- * 
niaining diurnal variation of the pressure of dry air has a period ai 
twenty-four hours, the maximum of the morning disappearing, i 
This resolution of the barometric fluctuations into two oscillations, 
each of which has a single maximum and a single minimum in the 
course of the day, coinciding nearly with the epochs of greatest and 
least temperature. This conducted its author to a very simple ex* 
phination of the whole phenomenon. The object of Mr. Brown*i 
communication is to point out the insufficiency of this explanation. 
This is stated to appear from a discussion of the observations made 
at Trevandrum, in India, and at a neighbouring station in chwe 
vicinity to the sea, from the observations at Makerstoun, in Scotland, 
and from the observations <)f Nertschinck, in Siberia. }ttr. Brown 
concludes his paper by proposing a very different explanation of the 
barometric oscillation, in which it is ascribed to the inducing action 
of the sun (magnetic or electric) upon the earth's atmosphere. 

l2r the quarterly return oi \i\ie'BA^«X.t^'«-Qs«^we\ ^lv^&^^^V^'^^«tsa^ ^ 
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U is stated that ' * the Defiotency in the Fall of Bain firom the beginning 
of the year is If inch. The deficiency in the years 1854, 1865, 
1856, 1857, and 1858, amounted to the average fall of one year — 
▼iz., 25 inches." In idl conntries traces of dned*up streams are 
met with ; bat within the historical period there are few or no 
examples of new rivers coming into existence. The Dnieper at 
KiaT ii drying up. The redoubted plains of Troy can with difficulty 
bo reoogrnised or traced, because the rivers mentioned by Homer, 
whose descriptive topography is not doubted, either cannot be found, 
or they are now such insignificant streams as to fall far below the 
descriptionB of the poet. About the mouths of the Nile the water is 
beooming shallower; while there is reason to believe that the volume 
of its waters has been within the period of history sensibly di- 
minished. The Baltic is decreasing. The Adriatic derives its name 
fvom a town that is now eighteen miles from the shore, and was once 
a* flourishing sea-port. North America is sensibly draining. The 
liyera are slowly wearing away the rock, and occupying a lower 
bad. America on the Pacific Ocean is notoriously rising, or the 
which surrounds it is sinking.* 



OirUSUAL FALL OF BAIN IN THE LAKE DIBTBICT IN JANUABT, 1850. 

Dr. DAYThas communicated to the Royal Society the following : — 

'Whilst the average fall of rain during the preceding six years in 
January has been at Ambleside 4*22 inches, in January, 1859, the 
rain measured amounted to 14*82 inches. 

The quantity of rain that fell in other localities of the district 
dnrine the same month is stated in a table, in which also is 
Inaluded the rain-fall in some other parts of the United Kingdom. 
In the former, it has r^g^ from 14*375 to 6*514 inches, diminish- 
ing with distance from the central mountains ; in the latter, the 
range has been from 6*48 inches to 0*36 inch, diminishing, it 
would seem, with distance from the western coasts. 

In another table some other instances of extraordinary rain-falls 
an given which occurred in the lake district at Coniston and 
Ambleside^ varying from 12 to 24*89 inches in a month. 

A third table is appended, showing the quantity of rain monthly 
that has fidlen at Southwaite^ in Borrowdale, during fourteen 
yaars ; from which it appears, that the maximum fall monthly has 
been 82*83 inches, and yearly 160*55 inches. In connexion with 
the rain-fall, other meteorological observations are offered, illus- 
trative of the peculiarities of 1858, and of the spring of >859 ; of 
which, as regards the last, the most remarkable are a prevalence of 
westeriy winds, exceeding mildness, and a precarious spring ; vege- 
tation in the first week in March being at least a month in advance. 

THE BOTAL OBSBBVATOBT. 

On June 4, the Astronomer Royal, accompanied by the 'Pre^vd&Ti^ 
of the Koyal Society— who by virtue of Yiia officft \a C\iKittaK». ^t 
the Board of Visitora — and a numerous 8iaaercv\A&<g« cS. «vttv»KoX. 

^ Bee some able obseryationB upon this subject in ihe lUurtrated liotidou >**' 

S 2 
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scientific men, explained the varions alterations, additions to the 
iDstraments, and present condition of this great national establish- 
nient. 

By far the most important ertnt — according to the ABtronomer 
Boyal's official Beport to the Visitors — during the past year has been 
the erection of the New South-east Equatoreal, — which, although not 
yet in a complete working state, is sufficiently finished to show thai 
it will be, in all probability, the finest telescope of its nature in the 
world. The want of a powerful equatoreal has long been felt at 
the Observatory, and Mr. Airy has naturally been solicitous to Biq>' 
ply this deficiency. The experience that the Astronomer Boyal has 
had in the erection of the large equatoreals at Liverpool and at 
Cambridge has led him to adopt the old English, or &huckbuT|^ 
form of construction, in preference to the long polar axis with tele- 
scope on one side, or the German form. He has been the more 
particular with respect to the mounting of the instrument, as he has 
never lost sight of the consideration, that in observatories like that 
at Greenwich an equatoreal cannot be considered as a mere commo- 
dious support for a gazing telescope, but must be regarded. as a 
firm, graduated instrument, with which right ascensions and polaf 
distances can be determined with considerable accuracy. Bemaik- 
ing, then, the diameters of the graduated circles, but still more the 
diameters of the racked circles and the clamped circles, on whioh 
the steadiness of clock movement or the firmness of clamps must de- 
pend, — remarking also the engineering objections, as regards weak- 
ness and friction, to the support of an instrument which projects 
beyond its two bearings, — Mr. Airy prefera the English form, whidi 
he has adopted with no novelty of principle, except that the decli- 
nation axis is so advanced in front of the cdliti*e of the polar axiB^ 
and the upper part of the polar frame is so cut away, that the telescope 
commands the meridian without interruption to, and a little way 
beyond, the pole. Each cheek of the polar axis is a skeleton prism; 
and this form is braced against torsion if each of its sides is braced. 
The bracing is efi^cted by a series of diagonal tension bars, and 
transversal thrusting bars (each being drawn or thrust by its appro- 
priate screw motion), the long pillars and the bars being of wrought* 
iron. The upper and lower ovals which carry these are of cast-iron. 
On the spindle of the lower oval turns freely the hour-wheel, 6 £eei 
in diameter, on which the clock-movement acts. Microscopes are 
employed to observe the graduations of the circles. The communi- 
cation of time is made by a small clock with a 10-inch pendulum 
beating seconds, near the fixed microscope of the hour-circle, and 
by a galvanic chronometer carried by the eye-end of the telescope ; 
but these clocks do not give independent times : the wire of a gal- 
vanic battery, whose circuit is completed at 69" of every minute of 
the transit-clock, is carried through a coil into which springs a bar- 
magnet carried by the 10-inch pendulum, and is also carried throu^^ 
the coila of the galvanic c\\TOTvometer, and thus the 10-inch clock is 
regulated and the chronometer \a txvon^ Vcl «n:^A\. ^iicA:»tda.nGe with 
the tz:ansit-clock. The 8ecoiida-^\ie«\ o^ X>2^^ OKtwtfi\a^\«c \saa w^'^ 
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59 teeth, and the fooonds-dial has only 59 divisions, one of which 
iNKinU for the two sncoessive seconds (28 and 29) ; this is necessary 
in consequence of the loss of one current per minute in the ti'ansii- 
dock, as before remarked. In the 10- inch clock there is no such 
aoonialy. 

Another pair of galvanic wires is brought by insulated rings and 
•prings to a touch- piece at the eye-end of the telescope ; these wires 
are connected with the pricker of the chronographic barrel, so that 
times may be registered on the same sheets as the times of obser- 
vations with the transit circle and the altazimuth. 

The clock movement of the hour-circle is effected by extremely 
beautiful mechanism. By water falling 25 feet through a tube, a 
reaction machine (Barker's Mill) is maide to revolve four times in a 
second. This, acting through two worms, drives the hour-circle. 
For its regulation it gives motion to an axis I'evolving in 2", which 
acts upon a conical pendulum (carried by two pairs of springs that 
do the duty of a universal joint), by the remarkable contrivance 
called Sieman*8 Ghronometric Governor, of which the effect is that, 
if there is a tendency to acceleration, the throttle- valve of the water- 
pipe is immediately contracted. It is necessary that the pendulum 
m^Ser a retarding force, which ought to be strictly tangential ; to 
effect this Mr. Airy has so connected a small spade with the rotatory . 
apparatus, that the pendulum, by enlarging its cone, dips the spade 
into a trough of water. The motion of this apparatus is extremely 
Bmooth and uniform. 

The Astronomical instruments and the Galvanic apparatus are 
stated to be in good working order. With respect to the Magnetical 
instruments, the vertical- force magnet, which rocks on knife-edges, 
has not performed satisfactorily during the late winter. The daily 
magnetic curve has been gradually assuming a form approaching 
much more nearly to a straight line tlian it had usually given, and^ 
in particular, wanting altogether the remarkable sharp bends at 
certain hours of the c^y, which we know to be characteristic of the 
vertical force. The knife-edges have now been re-ground and 
polished, and the agate planes, which on examination were found to 
be far from correct, re-adjusted, and when the instrument was re- 
mounted, the magnet again presented curves of the well-known 
form. Mr. Aiiy states that there is no difficulty in fixing precisely 
on the time when the indications began to be faulty. 

The Meteorological instruments are in good working order. In the 
radiation thermometer a decided improvement has been made by in- 
closing its bulb in an exhausted glass globe. 

The mean westerly magnetic declination for 1858 is about 21° 29' 30', 
having gradually diminished about 5' in the year. The mean dip 
with large needles is eS*" 26' '3, and with small needles 68*" 20'*7 ; the 
change from 1857 (m inferred from observation with the same needle) 
is insignificant. The vane of Osier's Anemometer has turned 25 
times in the year, in the direction N.E., S.W., '^. 

The maintenance of regular meridional o\»er?^Mva«& vi cwbsAk«^^^ 

heretofore, the most important duly oi ^'fe QVo^ecN^Jwsrj. ^^' 
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large Clock- Star Catal^ae of 198 gtsm is thoroagbly ohmmd $1 
possible) ereiy year, ^ere are likewise itan which have been ob- 
served with the moon or in ocoultations, or stars which have lome 
peculiar claims for observation. Of moveable bodies, the moon 
never passes unobserved, if visible ; the sun and all the planets are 
observed when they pass before 15\ except on Sundays ; and when 
the moon passes after 16*^, any lazge phmets passing after 15^ are 
observed. For transits the ehronographic method is used, except for 
close circumpolar stars. The number of meridional observatioina, 
from the 22nd of May, 1858, to the 16th of May, 1869, indosiv^ is 
as follows : — ^Transits (two limbs, or two different systems of "mrea, 
being counted as two), 5215 ; pairs of observations of the oollimaton 
by the transit-circle, 805 ; observations of transit- wires by refleotioBy 
850 ; observations of collimator by collimator, 52 ; circle observa- 
tions of all kinds, 5141 ; observations of wire by refleotion (included 
in the tale of circle observations), 824. Ko alteration is made in the 
system of adjustments. 

The important labour of comparing chronometers has gone oo u 
usual during the past year. The new chronomeier^ven has been 
in perpetual use, — and numerous faults of adjustment, which had 
escaped the notice of chronometer-makers, have been detected in 
chronometers. The Post-Office clocks are duly regulated ; and tba 
time-ball at Deal is dropped by direct current, as formerly. 

The Astronomer Koyal, impressed with the importance of enabUng 
ships departing from England on long voyages to have the true time 
at the latest moment, has contrived galvanic signals, which he has 
proposed to the Lords of the Admiralty should be exhibited eveiy 
hour at the Start Point. A model of the apparatus was exhibited 
■ and explained by Mr. Airy. 

In the autumn of 1858 a grant from Government enabled a new 
work to be commenced at the Observatory. This is a comparison of 
Hansen* 8 Tables with the Greenwich observations of late years, both 
meridional and extra- meridional. The same observations had, in 
the daily routine of the Observatory, been compared with the 
Nautical Almaruick or Burchkardfs Tables, The result, says Mr. 
Airy, for one year (1852), which alone has reached him, is most 
remarkable, and he states that Hansen's Tables must be regarded u 
nearly perfect. So great a step, he adds, to the best of his know^ 
ledge, has never been made in numerical physical theory. 

Under the head of General Remarks, Mr. Airy statc« that, with 
the inauguration of the New Equatoreal, will terminate the entirs 
change from the old state of the Observatory. There is not now a 
single person employed, or instrument used in the Observatory which 
was there in Mr. Pond's time, nor a single room in the Observatory 
which is used as it was used then. — Abridged from the AikencBimt 
No. 1650. 
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The reMUng of the bBrometer wu above its ATenge ralne in Jannarf, Tehmtxj, 
March, May, July, August, and November; and in deliBct in file remaining 
months of the year. 

The mean reading of the barometer for the year, at the hdlgbt of 100 feet abore 
the mean lerel of the seat, was 29*772 inches. 

The mean temperature of the air was above the arerage Talne of 88 years in 



January by 4|°; February, by 6"; March, by 6^*; April, byf«; May, by |"; 
June, bj df* I July, by B*** ; Aiigust, by 2 f ; September, by J" ; Ootober, hyl^; 
and below m November, by i^ ; and in December, by 2*. 

The mean temperature of the air for the year was 60*8^ ; that of efauor a tion 
was 47*7" ; and that of the dew-point 4A'7°. The mean degree of humioity was 
80*', complete saturation being represented by 100. Bain fell on 145 days; the 
amount collected was 25*9 incmes. 

Till the 9th of January the temperature was alternately in exeees and defect; 
the mean for the period was nearly that of the average. On the lOlh of Jannaiy 
a warm period set in, which continued till April llth, vrith the exception of ttia 
three days ending April Ist, which were 8**, 9**, and 6® respectively below their 
average values. The average daily excess of temperature for the 91 dan 
ending April llth was 6)**; on April 12th a cold period set in and eontiniied 
till May 23rd; the average dail^ defect was 2i" nearly; and from May 
24th to the end of the quarter it was almost always warm; the aversgt 
daily excess was nearly 3**. From the beginning of Jufy^ till the 27th of Angiut 
the weather was unusually fine and hot ; the heat during some parta of Jolr 
was excessive. From August 28th to September 22nd a cold i>eriod prevailMU 
the defect averaging 1^° daily ; and from September 23rd to the end ot the 

Quarter the temperature was daily in excess to the average amount of 4{*. 
October was fine till the 20th ; the excess of daily temperature was 6**. On the 
21st a sudden and severe cold set in ; the daily average depression of tempera- 
ture was S^**. Till the 8th of November it was warm ; on the 9th a cold period 
set in, which continued, with the exception of two or three days, till December 
23rd. It was particularly cold fVom December 16th to December 19th ; fVomDe- 
cember 24th tne weather was warm ; the range of temperature in the months of 
April, October, and December, were unusually large. The range of temperature 
in October at some places approximated to 60°, and in December the tempe- 
rature fell as low as zero at some places in the midland counties. 

The month of July was warm tnroughont ; the temperature of the air in thi 
shade reached 92^'' on the 12tb, and 03° on the 13th and 18th; the mean 
temperature of these days was 75*7°, 75*2°, and 74*3° respectively ; and on 
seven other days in the month the mean temperature oi the twenty>foar 
hours exceeded 70°. In the years 1826 and 1837 the mean temperature exceeded 
70" on nine days ; but back to the year 1814 there is no instance of ten days in 
the month of July of such high temperature. It sometimes happens that seversl 
years together pass, as in the years 1838, 1839, 1840, 1841, and 1842, without any 
instance of a mean temperature for the day reaching 70°, and there was ovirf 
one in each of the three following years, 1842, 1843, and 1844. The mean tem- 
perature of the month, as might be expected from the preceding facta, waa re> 
markable ; it was 68*1°, whilst its average, found from eighty-eight years' coii' 
eecutive observation, is 61*4° ; the excess of temperature, theriefore, for ths 
whole month, was no less than 6'7°. The temperature of this month is veiT 
remarkable in another respect : the highest monthly temperature in any month 
in the eighty-eight preceding years wa867° in the year 1778, and the temperaturs 
of this month exceeds this 1*1°, and therefore the temperature of July standi 
out as the highest monthly temperature ever experienced aa far back aa trust- 
worthy records extend. 

The mean high day temperature of Julv was 81*8°, exceeding its average by 
8i°. In the year 1831 it was 76*6° ; 1846 was 77*9° ; 1847 waa 80*6° : and in 1852 
it was 77*8°. The high day temperatures were therefore remarkably high. 

The mean low night temperature was 67*2°, being 4*1° above the average. The 
nights were therefore warm, but the high temperature of the month was mostly 
attributable to excess of day temperature. 

The temperature of the year 1859 was nearly 2i° above the average valoe of 

eighty-eight years. The highest temperature of the year waa 93*0** in July; 

tho loweat was 14" in December ; but, as has been before stated, that at some 

places the temperature descended. Vo lexo*, V\^t«.Iot« \!&ft x«a^ of temperature 

exceeded 90**. 

The mean weight of a cubic foot o? aar waa ^W ^wSm* Vn^wjaasTj »«a.ViXHa. 
July; and the average for the year waa S4ft ™\t». 
I^imnderstorma were prevj^eut ux^«y wi^ ^^^** 
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LIST OF FBB80S8 XUDIBNT IN SdBNOB OB ABT. 1859. 



Tki Bst. Jaxxs ImcAir, mathematician. 

ICuruxL JoHVsoK, KadcIiiTe Observer, the sncoeeaor of Mr. Bigand. Hr. 
Johnson was a devoted and disinterested worker: nothing was allowed to 
interfere with the regular duties of the Observatoiy. l^ight after night, ' 
with not more than a rare periodical break of a weeK or two, he was at the 
tame task, steadily traTelling through the region which he had marked 
ont for his observation of the circumpolar heavens, to which latterly were 
added the important labours connected with the heliometer. Taking the 
Oroombridge Catalogue as his foundation, he re-observed all the stars — more 
than 4000 — ^mcluded in that catalo^e, and added 1500 other stars not found 
in Groombridge. The meridian instruments of the Badcliffe Observatory 
were for several years almost wholly employed for this work ; and volumes 
40 — 63 of the Uadcliffe Observatory are filled with observations and special 
catalogues, all designed for ultimate collection into one large catalogue <^ 
eircumpolar stars, of which some sheets have already pass^ through the 
press. 

BClVBY Hallaic, the historian. " HaHam was a very competent mathematician, 
in every matter which could concern an historian of tne Middle Ages, up to 
the middle of the seventeenth century at least. Hallam is as correct in his 
pithy notices of algebra as in any part of his work. He hnd studied some 
old books, and all the historians. And the same may be said of Physics at 
of Mi^hematics." — De Morgan^ 

B. G. Wbiqht, of Hereford, a good chemist, who first proposed the employment 
of fulminating mercury in the percussion-cap. 

SKlJaa FLAjrAGAX, long attached to the Ordnance Survey of Ireland, and fossil 
eollector to the Geological Survey. He was the discoverer of the Oldhamia 
of the Cambrian rocks, of the l^torcan hill fossils in the upper part of the 
Old Red Sandstone, and of many other fossils rare or new to science. 

CtaABLBB BoBSXT LssLiB, R. A. " He ranks with West, Newton, and Allston, as 
one of the four American painters who have earned an English fame. As 
the illustrator of Shakspeare, Don Quixote, Moli^re, and Goldsmith, he 
ranks above them all." — Atherueum. 

AfiBXAKDXB HuHBOLDT, in his 90th year. It would be impossible within onr 
limit, to sketch even the outline of the important labours of this earnest 
cultivator of science. The Athenaumf Ko. 1646, states : — " During his 
Asiatic Expedition, Alexander Humboldt determined many most important 
facta in connexion with the laws of terrestrial magnetism : and to his energy 
is due the establishment of magnetic observatories by the governments of 
Prussia, Austria, Russia, Fnmce, America and England, in every part of the 
world. Connected with these magnetic observatories meteorological registers 
were carefully kept, and the result has been the determination of the laws 
which regulate the distribution of heat over the earth's surface— these 
registers having been, with enormous labour, reduced by Professor Dove, of 
Borlin. The magnetic observations bein^ all submitted to General Sabine, 
he has, with the utmost precision, determined the laws regulating the varia- 
tion of the earth's magnetic intensity, and shown how intimately these varia- 
tions are connected with temperature, and with great phenomena taking 
flace in that far distant luminary — the Sun itself. In French uid German 
Humboldt published books and papers on sever^ other sulnects. His 
AHronomieal Obtervatioru, his B$»ay on the Geographical DuiribtUion qf 
J*lant9f uid On the Distributian of Heal on the Globe^ together with his works 
On Electrical Fi$he»t his Political Euag on the Itlaud qf Cuba, Fragmente 
of Asiatic Qeologv and Climatology^ are well .known. But to the pubUo 
generally, Humboldt is more especially known as the great explorer of the 
district drained by the Amazon and the Orinoco, — ^by his Atpeets ofNaiMx^.^ 
and by his O>8mo»." An excellent portrait of H\mibo\dL\.» itovcv \X»^.\3r5^wv 
C. Begas, with a memoir of his life and labours, apT^ettJtedtYB.\iv«»'X««»-'^^^^ 
qfjibc^, 1848. 

lAWiD Cox, the eminent iacdseape painter in water-co\o>ax«. 
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JxcoB Bell, chomist, foiindrr of tho Pharmaceutical Society. 

W. B. Uamiltuit, formerly President of the Geographical Society. His great 
feat was the capture from the French of tho Kosotia' Stone, now in the 
British Museum. 

Sib Gkobgk Staumtox, the celebrated Chinese scholar. 

Abtuur Ubxfbxt, F.U.S. and F.L.S., Professor of Botany in Eing't College, 
London, and Examiner in Natural Science to the Koyal Military Academy. 
"Professor Honfrey has Ion;; been known as an excellent histolt^st and 
sonnd vegetable jihysiologist. Especially conversant with the botanical 
literature of the Germans, we owe to his pen many valuable diaaertations 
upon subjects little attended to in England. The papers in the MierograpUe 
JJictionartf viere written by himin conjunction with Dr. Oiiifith."-- viMeiunia. 

Cabl Kittrb, the eminent cfographer. 

Thouas lIoiisvinLD, naturaiiflt. 

D. S. K. J. ItiGAUD, astrouumcr. 

WiLLiASi JoHX BuoDHUip, natiiraliiit. 

Eabl ])b GuBir, Presidi'ni of tho Institute of British Architects. 

Jamks Waki), the Paul Potter of tho English School, and the oldest of the Boyal 
Academiuians — in his Olst year. 

William Spaldiito, Professor of Logic in the University of St. Andrew's. 

Db. Gkokob >ViLHoy, the biographer of Beid and Cavendish; the Fint 
Becius Professor of Technologr in the University of Edinburgh, uid]>irector 
of the Industrial Museum of that city. Dr. Wils«m had written an EUme»- 
iary Treatitf on Chemittrjff JicHearche$ in 0>lour'JiUndnes§, and Ths Fkt 
Gateva^s of Knotrledge. 

William li%:n ky KoLm, of Sandwich, a sound antiquary. 

Db. Bbiojit, tho eminent phy.sician, whoHo great reputation aa % pnthdlogirt 
depended on his having been the iirst to di*moiuitratc the exiatence wa 
peculiar ouudition of the renal orguns, constituting a diaeaeo whioh baa been 
named after its discoverer, Morbu$ Brightii, 

D. W. Mitchell, B.A., Secretary to the Zoological Society, and the snceesifhl 
niauuger of the Gardens for 12 years, the annual numbcrof visitors increasiDS 
from U1,(X)0 to lOOjOih). Under hifl manngoment, the average income of tbe 
Society was more than doubled. The collection of living animals is the finest 
ill the world, and contains more species than nil the Zoological Gardens on 
the Continent can produce. The Keptile Uouse, the Aquarium, and manr 
other improvements, were entire noToltio^ to the public, and many aeetiras 
of the collection were altogether unrepresented before his time. The Ante- 
lopes, the Cranes, and tho Himalayan Phenaants are instances of this. Tbe 
Eland ha^ been perfectly acclimated in England. The Council, in their 
Boport to tbe Society, acknowledge the eminent services of Mr. Mitchell, 
upon his resignation of his oiliee, to join the Soci^tt^ d'Acclimatation, in tbe 
Bois do Boutagno; he died shortly atterwards at Paris. 

Sib Thomas TASbKLL Gbaxt, a man of high merit as a practical inrentOT. To 
his genius the public is indebted for the steam-machinery used in the maira* 
facture of biscuit, which effects a saving to the country amounting annucUv 
to 30,000^., — a new lifo-buov, — a feathering paddle-wheel, — the patent fod 
which bore his nnmo, — and the apparatus for distilling fireah water firoa 
the sea. — Athemeum. 

De. Nichol, Professor of Astronomy in the University of Glasgow, nnd desert- 
edly known for his souud and eloquent books on Astronomy — such as Tht 
Architecture of the J£eave)i$, The Solar Sy»tem, The Pl<tnetary SffftenUt 4c. 

Db. Dyonisius Lardkbk, tho best popular scientific writer and encvclopiedl«t 
in the English language. He was horn in Dubljin, in 1793, and eclucated a« 
Trinity College, Cambridge, whero he gained s?\teen prices in metaphysics, 
pure maiheniatics, natural philosophv, astronomy, and moral philosopbT. 
Between IS 1 7 and ls27 he pulilished three treatises on geometry, trieb- 
nometry, and tho dillerential and integral calculus ; in addition to the tint 
six books of Euclid, with a commentary, followed bv a treatise on solid 
go.imetry. ^'^eit appeared his popular Treatise on the Steam-JBngfitw^ tia 
lute editions of which contain the refutation of tht)so absurd reports which 
have been generally eircuVftlcvl, imputing to Dr. Lardner opinioiu as to ibe 
iiiipodsibiliry of tho iU\aul\c xo^u^if , \s\vvvi\!it««i ^tccSav^c? ^Jdlvx reverse of those 
be really expresaeOl, For \iy4 CviUnet Cscluv<^^^^t ^^"^ ^^^^^t^n^t^^^v^^ 
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setreral treatises, betides obtaining the eontribntions of leading men of 
Bofeoce. Between 1830 and 1840, he was much eneiH^ed by railway oompanies 
in the scientific and en^eering departments. Between 1840 and 1846, he 
leotored in eveiy principal town of the United States, and in Gaba : of his 
lectures in two large Yolumes more than fifteen editions have been scld. His 
Mamtboolu qflfattiral Fhilo»f*phy and MuMum tf SeUnee and AH «re 
deserredly popular, the publication of the latter starting with nearly 60,000 
labeeribers. In the preparation of his voluminous woriaL Dr. Larcmer was 
erer mindful of tiiie assistanoe he received ; and he has gratefiilly ae- 
knowledged the servioe of the many volumes of the Aroana qf Shitne^ 
flttd Ttar-Book of Miett as records of eurrent science. The mostoopioas 
memoir of Dr. Lardner wiU be found in Men qfiht Ti«M, edit. 1867. 

[8AXBA.BD EnrenoH Bbitvbl, railway engineer and architect of the €fr0at 
Eattem Iron Steam-ship. ** Following in the footsteps of his distingmshed 
parent, Sir Isambard Brunei, his early career, even ftom its oommencemeDt, 
was remarkable for originality in the conception of the works confided to 
him. As his experience increased, his confidence in his own powers aug- 
mented ; and the Great Western Bailway, with its broad ^au^e hue, colossal 
engines, large carriages, and bold designs of v^erj description, was oanied 
onward; and ultimatdy embraced a wi^ district of the oountiy. The same 
feeling mduoed, in steam navigation, the successive construction of the Grmit 
WetUrn steamer, the largest vessel of the time, until superseded by the Qreat 
JBritoM, which was in its turn eclipsed by the Oreat EagUmt the most 
sigantic experiment of the age. The ^at ship was Brunei's peculiar child ; 
JEe applied himself to it in a manner which coula not fail to command respect ; 
and if he did not live to see its final and snooessful completion, he saw 
enough, in his later hours, to sustain him in the belief that his idea would 
ultimately become a triumphant reality."— ul<iirM« of the Pretidewt qf tk0 
JuMtUution qf Civil Engineart. 

BoBBBT BTBPHBirsoir, railway engineer, architect of the Britannia and Yiotoria 
Tubular Bridges. " Like Brunei, Ilobert Stephenson commenced his prolee- 
nonal career under his father, George Stephenson. His early years were 
devoted to the improvement and construction of the locomotive, and to him . 
we owe the type of those machines, many of which are now actually in use 
on our railways. From the time of the Liverpool and Manchester Kailway 
—when our joint report contributed in a great decree to the adoption of the 
looomotive engine as the means of transport — and of the subsequent London 
iMid Birmin|^ham line, with its long Parliamentary contests, its Kilsby tunnel, 
and other difficulties inherent in so new an undertaking, a multitude of other 
Unes followed, in which there had to be foreseen and provided for numerous 
difficulties, all of which were met and surmounted with coolness and consum- 
mate skill. Amonff these great works may be mentioned the Boyal Border 
and high-level bridges, and more especially the Conway and Britannia 
bridges, which were the first examples on so vast a scale of the tubular pxin* 
oiple, and the bridges across the 8t. Lawrence and the Nile, remarkable alike 
for their grandeur of conception and successful execution. In the enjoyment 
ai a distinguished name and reputation, Robert Stephenson, like Brunei, 
has been cut off while still in the middle period of life, uid although he pur- 
sued his profession with persevering energy, and accomplished in it those 
triumphs of the successful application of a mind well trained and stored 
with practical and theoretical knowledge of various kinds, and achieved some 
of the ipreatest works of art which have been witnessed in our day, he at tha 
same time obtained an eminence in the scientific world rarely reached by 
anypractical professional man." — Address of the Preeident qfthe IntitUution 
qf &ifU Engineer*. A Portrait and Memoir of Bobert Stephenson will be 
found in the Tear-Book ofFueU, 1851. 

[>B. Thokab N1JTTA.L, who dcvoted much of his time to the study of botany and 
geology, published the Genera qf North Ameriean Flaute, The Birde qfthe 
UnUedSU^es, and other works. He travelled in California, and pubhshed 
wBTwaJi papers on the shells and plants of that region. 

?BXDBBiOE Cbacb, whoso sldll and taste as a decorator had long been, 
aoknowledged. He left a valuable and eztenavvo coWficXvm ot xecK^^'^w^t 
and views of erery part of London, from a very eaiVy -^cnsAXo ^^ ^T«»wBfc»-. 
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Aberdeen and EincardincBhire Granite 
Qoarries, 112. 

Achromatic I/ens, Diaphragm for, 152. 

Actinia, Aged, 228. 

Actinometur, New, 216. 

Adulteration of French Wines by Flat- 
ter, 205. 

Aerial Sliip, New American, 124. 

Afrriculturc, the Forces Used in, 117. 

Albert Bridge, Saltash, 77. 

Aluminium, the New Metal, 194. 

Aluminium, Mode of SSoldering, 196. 

Aluminium bronze, 197. 

American Steam Fire-engine, 32. 

American Gunboat, 39. 

American New Uifle Cannon, 42. 

Angle of Dock-gates and Cell of the Beo, 
103. 

Animal Comi)osition, Lawcs and Gil« 
bert on, 2()0. 

Animal Food and Bread, Gilbert on, 
200. 

Apiarian Society, the, 234. 

A(iuarium, Manne,Management of, 229. 

Arclics, Ca»t-iron, Stren^h o^ 89. 

Armstrong Gun, the, 47 — 50. 

Armstrong, bir W., his Hydraulic Ma- 
chinerj', 72. 

Armstrong, Sir W., his Inventions, 60. 

Arrow-Poison, New, firom China, 239. 

Arsenic in Artilicial Manures, 204. 

Arsenic in Green Paper-hangings, 204. 

Arsenic not ii\jurious to Larvte of Flies, 
204. 

Arsenic, March's Test for, 202. 

Arsenic, Keinsch's Test for, 202. 

Arsenical Flv-i)aper, 203. 

Artesian Well, Trafalgar-square, 62. 

Astronomer Uoyal on the Moon's Mo- 
tion, 142. 

Astruuunier Koyal on the Compass in 
iron ships, 167. 

Atlantic Cable, Henrder on, 178. 

Atlantic Cable, Report on, 179. 

Atmosphere, Aqueous Vapour of the, 
144. 

Atmospheric Electricity, Joule on, 165. 

Auckland, Coal Field of, 244. 

Aurora Borealis, Electrical, 106. 

Australia, Salmon for, 227. 

Australia, Southern, Geology of, 243. 

Australian (Jold, 243. 

Axe, Several Bladed, for Stone-dressing, 
120. 

Axle- Boxes, New System of, 81, 

Bail Filled with Molten Iron, Experi- 
ments with, 41. 
JJallarat Gold Field, 2^13. 
lialloona for Exploring AnattaMa^ia^i. 
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Balloon Obiervations hj the Britiih 

Association, 162. 
Barclay's Patent Indelible Paper, X9i 
Barometer, Annual Variaticm o^ 27^ 
Bee, Cell of the, 163. 
Bee-Keeping, T^etmeyer on, 238. 
Beetles, Eyeless, 235. 
Bell, the Great, at Westminater, Uw 
Bell-casting, Steel, 04. 
Bessemer's Improved Iron and Ste^ 

83, 85—88. 
Beyrichia from Canada^ 264. 
Bidder, Mr., his Addreaa to the Iiistit» 

tionof Civil Engineers, 13. 
Birds, New, 224. 
Birds of Paradise, New, 224. 
Blastuig Koek Experiments, 6S. 
lUaze-proof Dresses, Femide,212. 
Blood, Coagulation of the, 200. 
Boots and Shoes mode by Machinnri 

123. 
Boring for Water, 81. 
Boydell and Bray's Tractioin SncfaiMb 

118. 
Bracket, Self-snpporUng, 111. 
Bread by Machinery, 13K>. 
Bread, New Mode of Making, 128. 
Breakwaters for Harbours, BuniX 

New, 70. 
Brewster on Aneient Glass, 152. 
Brewster on Caleedony Landscape Ui 
Brewster on Double KefVaction, 151 
Brewster on Fog-Signals, 154 
Brick and Tile Machinery, Dry Oaji 

115. 
Bridges, Westminster and Yict(nfi^ 3fr. 

Bidder on, 14. 
Brixham Cavern, the, 245. 
Bronze Coinage, 95, 96. 
Bronze Decimal Coinage for Canada, Kb 
Bronze Statue-casting, 97. 
Brunei's Albert Tubular Bridge, 77. 
Butterflies, British, 235. 
Cable, see Atlantic Cable. 
Cable, Tasmanian, Submarine, 19L 
Cables for Submarine Telegraphs, 3fL 

Bidder on, 14. 
Caleedony, LandBcax)e in, 164. 
Capsules, Manufacture of, 94. 
Carbon Ink, Manufacture o^ 210. 
Cartridges, Lubricating, 212. 
Cartridge, New Army Blank, 46. 
Caverns, Canadian, 246. 
Caverns, Ossiferous and Fiisarei 

Devon, 245. 
Ceilings, Securing, 112. 
Chemical Equivalents, Dr. Lyon Fb9* 
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tn, Inhalation ot, 197. 
itryofLife, 236. 
ineering, Progress of, 13. 
M., on Lenses and Object- 

152, 153. 

f-windinff, 120. 

node by Machinery, 121. 

amption, Economy of, 20. 

ation of Auckland, 24A, 

•nth Africa^ 241. 

jly of, 101. 

Oil, Extracting, 105. 
IS and Piling, Bryant on, 67. 
3ronze, for Canada, 95. 
Copper or Bronze, New, 96b 
larkable, in Canada, 273. 
!ause of, 152. 

ndness. Dr. Wilson on, 150. 
1859, 270. 
ela's Doable, 270. 
Donati, 271. 

fuls of, their Structure, 272. 
the, in Iron Ships, Towson's 
m, 156—159. 
Bpraph System, the, 75. 
ion of Force, Faraday on, 135. 
military, Captain Grant's, 



ipparatufl, New, 108. 
•roved, 73. 
nuring, 116. 
rowth of one, 137. 
iHon and Lock>jaw, 193. 
ead Moth, remarkable, 233. 
oinage, 96. 
Preftsure-gauge, 67. 
Soundings, their Uncertainty, 

le Floating, 72. 
?nt, ProgrcssiTC, 241. 
, Formation of^ 189. 
at. New, 199. 
letals br Rotation, 92. 
•ir H., his Improved Screw 
r, 27. 

!e, Growth of the, 238. 
1 Water-courses, Clearing o^ 
>n and Amos, 63. 
and its FossU Fishes, 210. 
re, 208. 
Black, 208. 
200. 

of Gases, 138. 
op|erature of the, 260. 
:e in Cornwall, 26!^. 
at Quito, 267. 
ical, 228. 
,t, Quality of, 223. 
ibic — sec Atlantic and Cable., 
able, coiled. Discharge of, 

onductibility of Wires and 

,167. 

ght AppantuB, 182, 



Electric Loom, Bonalli's, 165. 

Electric Telegraph sending through 
Long Wires, 164. 

Electric Telegraph in France, 182. 

Electrical •* Frequency," 168. 

Electrical Theory of Aurora Borealii^ 
by Grove, 166. 

Electricity, Atmospheric, 165. 

Electricity of Tourmalines, 166. 

Electricity transmitted through Water, 
Lindsay on, 171. 

Electro-medical Apparatus, New, 184. 

Electro-Telegraphy, Improved: Across 
the Tay without Wires, 174; Auto- 
matic Writing Telegraph, Wheat- 
stone's, 175; Globe Telegraph, 172; 
India-Bubber Insulation, 172^173; 
Insulating Wires, 172; Long Cir* 
cults, A.Varley's, 176; Micro-Eleo- 
tric Telegraph, 174; Signals, Im* 
proved, 176. 

Electrotnw Work. Durability o^ 186. 

Electro-Zmo Deposits on Engraved 
Plates, 185. 

Elephant Remains at Ilford, 250. 

Enfield Rifle, the, 52. 

Engine Governor, Jonson's Marine, 19* 

Engraved Plates, Printing from, 185. . 

Etna, Events of, 264. 

Eye, Luminous Impression! on the. 
155. 

Fabrics, New, 132. 

Falkland Islands, Birds firom, 225. 

Faraday on the Conservation of Force. 
135. 

Faraday on Ozone and Antozone, 189. 

Faraday on Phosphorescence and Floo* 
rescence, 118. 

Faraday on Water in Lighthouses, 691, 

Ferns, Vascular Bundles of^ 237. 

Ferns, Vegetative Axis of, 238. 

File-cutting Machinery, 93. 

Filters, Magnetic Proto-Carbide of 
Iron, 193. 

Fire-escape, New, 107. 

Fire-proof Composition, New, 106. 

Fire-proof Dresses, 212. 

" Fish Rain," 228. 

Fitzmaurice, Hon. Mt^or, his New 
Light, 104; Super-heated Steam, 19. 

Flint Implements in the Drift, 252— 
260. 

Fitzroy, Admiral, on the Compass ia 
Iron Ships, 158. 

Floating Derrick, the, 72. 

Floors, Coverings for, 110, 

Flue Pedestal, the, 100. 

Fly-papers, Arsenical, 203. 

Footprints on the Sea*shore, 261. 

Forgery, Prevention of, 133. 

Fossil Elephants at Ilford, 250. 

Fossil Fishes of Dura Dcn« 249« 

" Fossil Ii\gYi\.Tv\u^;» ^^. 

Fos8ilB,Cape,^fift. 
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FoRsllii fVom Now Zealand, 203. 

Galvoiioplaatic I'ruceAS, New, 184, 

CioM liaking Oven, lin])rovcd, 100. 

tiaii LiirhtedbT Kleetricitj. 101. 

tioK-lij^htiniif, ImproTed, 100. 

Oax. Water. 102. 

Gases, Ih-namicH of. 138. 

4 10860, ILeat transTiiittcd through, 139. 

(lenetie Cycle in Orjmnic Nature, 217. 

Geology of New Zcsiland, 261). 

Geology of Southcni Australia, 243. 

Geology of Vaneouver'R Island, 242. 

Gilding Textile Fabrics, 209. 

Glacicrci, Veined Structure of, 241. 

Glass, Ancient. Decomposition of, 152. 

Glass, Tensile and Compressive Strength 
oC69. 

GorUla, Professor Owen's Account of 
the. 219. 

Granite, Aberdeen and Kincardine- 
shire, 112. 

Grant, Capt., his Military Cookery. 107. 

Great Sastern Steam-ship, the, 15. 

Green Colour, New, 207. 

Gun, the Armstrong, 47—50. 

Gun, Improved, 46. 

Guns, Uifled, 43. 

Gunboat, American, 39. 

Gunpowder Mills, Explosions in, 108. 

Gunpowder, Properties of, 54 — 57. 

Gutta Percha, Society of Arts Ueport 
on, 100. 

Hawkeslcy's Purification of the Seri)en- 
tine. 6*. 

Heat-Diftusers, True Action of, 97. 

Heat Sensation caused by Carbonic 
Acid, 187. 

Hent Transmitted through Gases, 
139. 

Herring, Natural History of the, 228. 

HoiRt-Govemor, liaines's Patent^ 74. 

Hopkins, Mr., on the Earth's Tempe- 
rature, 200. 
Hot-blast Ovens for Iron Furnaces, 99. 
Human Kace, Supposed Antiquity of— 
Letters and Papers by Anderson, 
Itabboge, Cull, Evans, Falconer, 
Flower, Hcnslow, Homer, Lycll, 
bit Charles, Ogden, Osburn, W., 
Prcstwieh, Kamsay, Sharpe, "Wright, 
T., Wyatt, 252—260. 
Hydraulic Engineering. Bidder on, 13. 
Hydraulic Lift at Victoria Docks, 71. 
Hydraulic Machinery, Sir W, Arm- 
strong's, 72. 
Hydrogen, lUnoxide of, 188. 
Ice. Professor Forbes on, 261. 
Insects, Bare, 233. 

Institution of Civil Engineers' Pre- 
miums, 288. 
Iron-cased War Steam-Frigates, IL 

Iron, Cast, Arches, 89. 

Iron Forgiugs, Large, 80. 

Iron Ships, the Compass in, IBC^IW, 
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Iron and Steel Plates and Heavy Ord- 
nance, 41. 

Iron, Wrought, and Steel, Strength o4 
83. 

Kaleidoscopic ColouT>toi), th^ 151. 

Kelp, Manufacture ol^ 210. 

Kiang, or Wild Hone of Thibet, 221 

Kuhhnann's Water-Glass Pzocesi^ IIS. 

Lamp, SubmarincL 66. 

Lancaster Biflc, the, 61 

Land-surveying, New PlottingScik ftr. 
119. 

Lantern-fly of Hondnras, 234 

Lardncr, Dr., on War Engines, 40. 

Lavender, Perks's Cultivation oC it 
Hit«hin, 240. 

Lead m Snuf^ 206. 

Leather, Vegetable, 110. 

Letters, Damaged, to Restore, 133. 

Life, Chronometry of, 236. 

Light, Fitzmauricc's. 104. 

Light, Influence o^ on Animal^ UQ, 

Light, New, 104. 

Light, New Apparatne ibr Analysing, 

Light,. Signal, Silas's, 108. 
Lighthouses and Beocani^ Improrad^ 

Roberts on, 69. 
Lighthouses, Water in, 69. 
Lock-jaw and Curare Poisom, 198. 
Lock, Keyless, 120. 
Locomotives, Coal-boming, withost 

Smoke, 80. 
Locomotive Engines, Coal and Goto 

in, 79. 
Locomotive, Turnpike, 81. 
Lncenuuriada, New, 228. 
Madder, Properties of, 207. 
Magnetic Action of the Sun, 140. 
Magneto-Electric Light at Sooth For^ 

land Lighthouse, 183. 
Mammals, Fossil, Owen on, 248. 
Manuring Crops, Experimental US. 
Match, the Safety, l(tt. 
Mauve Dye, New, 206. 
Metals divided by Rotation, 92. 
Meteorological Summair of 1850^ 27B. 
Milk, Preservation of, 192. 
Miners' Safety Ca«, 82. 
Minerals, Artificial formation o( 190L 
Mollusks, Nudibranchiate, 229. 
Mont Blanc, Thermometric StstiOBi 

on, 146. 
Moon, Eruptive Action in the, 278. 
Moon's Motion, the Astronomer B<^ 

on, 142. 
Nails and Bolts, Spiral Driving, 93. 
New Zealand, Geology of, 269. 
New Zealand, Sparrows for, 225. 
Obituary of Eminent Persons, 1859, 2SL 
Object-glsisses, Focus ot, 153 , 
Observatory, the Koyal, Report on,27BL 
0\\,Vlwo^-\N?A,"^"iaawAiatt» 106. 
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Orj-wlie X.ifn'o, (i^v.oX'v? PiroL :-, 217. 

In n. ■;;.. .••kti-. .irnrov.J. UK-. 

OvisuHftlo^'blwn, for Iron Famaeef, V9. 

Owen, Prof., his new ClawHiflfntion 
ofHeptUeR,231. 

OweB, Prof., on the Eland Meat, 223. 

Owen, Prot, account of the Gorilla. 219. 

Owen, Prof., on Fossil Mammale, 246, 

Oaone, Atmospheric, 273. 

Ozone and Antozone, Faraday on, ISO. 

Pftper, Barclay's Patent Indelible, 12i. 

Paradise, New Birds o^ 224. 

Pheasants, New, 226. 

Phonantograpb, the, by the Abb^ 
MoiguOb 146. 

Phonofloope and Hydrophone, the, 146. 

Phosphorescence and Fluorescence, 
Faraday on, 148. 

Photographic Process, 213—216 : Car- 
bon Printing, 213: Engraving on 
Wood; 214; Lens, New, 216; Ught, 
new action o^ by Niinsce, 213 ; Muro- 
Photography, 115; Photo-lithotype, 
214; Photographs for Government 
Institutions, 216 ; Platinum Toning, 
216. 

Piling and Coffer-dams, Bryant on, 67. 

Pipes, New Modes of Joining, 03. 

Planing Machine, New, 123. 

Plants, Growth o( 237. 

Plants, Respiration of, 237. 

Poisons, Metallic, Detection of, 202. 

Piowder-mills, Exjilosions in, 108. 

Pressure Gauge, Deep Sea, 67. 

Printing-oflBcc, Improved, 129. 

Printing-press, Universal, 130. 

Printing Shawls, 132. 

Printing-Surface, see Surface-Printing. 

Pterapsis in Lower Ludlow Bock, 263. 

Badiation, Solar, 272. 

Boilway Breaks, Fairbaim on, 79. 

Bailway Bridge, Brunei's Tubuhur, 78. 

Bailwoy Bridges, Great Spans in, 76. 

Bailway, Liverpool and Manchester, 76. 

Bi^ Diminution o^ 175. 

Bain, Unusual in the Lake District, 276. 

Bansome, F., on Water-glass, 113. 

Bad Lead, Substitute for, 124. 

Befraction, Double, Brewster on, 153. 

Benni^ George, and Liverpool and 
Manchester Bailway, 75. 

Beptiles, New Clossilioation of, by 
Uwen, 231. 

Beptilian Eggs, 249. 

Beptilian Bemains, 248. 

Berolvera, Improved, 46. 

Bhodes's Patent Tents, 53. 

Bifle Cannon, American New, 42. 

Biflea, Lancaster and Enfield compared, 
61. 

Bifled Gun, Haddan's, 41. 

Bifled Gun, Thomas'v, 43. 

Botatory Motion and Astronomical Ob- 
servotiens at Sea, 142. 
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Koyal t:HX!iety's Medals Awarded, 163. 

Bussell, Scott, his Metallic Ships, 91. 

Safety-Cage for Miners^ 82. 

Safety Match, the, 102. 

Salamander, living at Paris, 231. 

Salmon for Australia, 227. 

Saturn, Occultation of^ 270. 

Screw Line-of-battle Ship rietoria, 24. 

Screw Propellers^ Experiments with, 29, 

Screw Propeller, Sir H. Douglas's Im^ 
proved, 27. 

Seal, Eared, of the Cape of Good Hop& 
222. 

Seri)entine, Purification of the, 64. 

Shea Butter, Economy o^ 239. 

Ships of the BoyolNavy, Modificationfl 
of, 37. 

Ships, Scott Bussell's Metallic, 91. 

Ship's Windlass, New, 37. 

Ship-building, Improvements in, 36. 

Ship-building, Timber for, 33. 

Signals, Fog, suggested, 154. 

Signal Lights, Silas's^ 108. 

Silvered Surfaces Protected by Liebig*f 
Process, 186. 

Snake-Biles, Antidote for, 232. 

Solvent, Remarkable, 209. 

Sound, Intensification of, 146. 

Soundings, Deep Sea, uncertain, 169. 

Sparrows for New Zealand, 225. 

Species, Origin of, 241. 

Specific Gravities, New Mode of Ascer- 
taining, 138. 

Spencer's Magnetic Proto-Carfalde of 
Iron Filters, 193. 

Spider, Ravenous. 233. 

Statue-costhig, Bronze, 97. 

Steam Agriculture, 112^ 113. 

Steam Batteries, New Iron, 23. 

Steam-boiler Explosions Invented, 21. 

Steam, Density o( 20. 

Steam, Dry Saturated, 191. 

Steam Fire-engine, American, 33. 

Steam Fire-engine, by Shand and Ma- 
son, 31. 

Sleam-Uummer, Gigantic, for Woolwich 
Arsenal, 50. 

Steam N avigation. Improvements in, 22. 

Steam Plough, Chandler and Oliver's, 
33. 

Steam Ram, New Iron, 26. 

Steam-ship, the Oreat JEkuiem, 16. 

Steam-ships, Iron, 30. 

Steam, Sup^-heated, 17. 

Steam, Superseded, 21. 

Steam Transport, Economy of^ 20. 

Steel Bell-casting, 94. 

Steel, Improved Manufacture of, 83. 

Steel and Iron, Malleable, BeBscmer*! 
Patent, 85. 

Submarine UoOit, ^%. 

SubmarVne li^vn^, ^. 
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Submarine WarfSuev 38. 
Submarine Work, 07. 
SuD, Magnetic Action of the, 140. 
Super-heated Steam, 17. 
Surface-Condensation, 20. 
Surface-Printing, Coilins'a Improred, 

129. 
Surface-Printing from Engraved Plates, 

by Bradburj, 130. 
Swift, the True, from Macasvar, 226. 
Teeth, New Stopping for, 199. 
Telegraph System, the Cone, 75. 
TentR, M%jor Bhodes's Patent, 53. 
Thames, Cleansing the, 63. 
Thomas, Lynall, on Gunpowder, 54, 65. 
Timber, Extraordinary, 34. 
Timber, to preserye from Decay, 36. 
Timber, to protect from Fire, 106. 
Traction Engines, Boydcll and Bray's, 

118. 
Trade Marks, Leone Levi on, 124. 
Trafalgar-square Water-works, 61. 
Tyndall, Professor, on Thermometrical 

Stations on Mount Blanc, 146. 
Type-Composing Machine, Hattcrsley's 

Kew, 127. 



Type-Composing Maohine.Toong'SfUSi 
YancouTer Island, Oetdonr o^ MS. 
YesnTim, Eruption of, 287. 
Victoria Bridge, Canada, see Bridges. 
Victoria, Screw Line of Battle-ship, 24. 
Volcano Mauna Loa, Emptum o^ 266. 
Volcanoes, Conical Form ol^ 266. 
Voltaic Pile, Imnrovement in the^ lOB. 
Warry 's Breach-loading Cannon, 46. 
War Engines, DMtrucnve, 40. 
Water, Boring for, 61. 
Water, Fresh, from Sea-ice, 100. 
Water Gas, Economy of, 102. 
Water-Gloss and its Applications, 113. 
Water Supply, Extraordinary, 243. 
Water-works, Trafolgar-square, 61. 
Waves, Destructive Effects o^ 161. 
Wax, J apanese, 232, 
Westminster IMdge, see Bridges. 
Wines, French, Adulterated, 206. 
Winters, Mild, 274.- 
Wire Kope, Strength of, 84. 
Woody Fibre Transformed into Sogar, 

201. 
Zoology and Botany, Progress o^ 217. 



INSTITUTION OF CIVIL ENOINEEBS. 
Thx Council of the Institution of Civil Engineers have awarded the following 
Premiums for Papers read during the past Session : — 

1. A Telford Medal, to Michael Scott, M. Inst. C.E. for his Paper "De- 
seriptioa of a Breakwater at the Port of Blyth, and of Improvements in Breali> 
waters, applicable to Harbours of Refuge." 

2. A Telford Medal, to Bobert Mallet, M. Inst. C.E., for his Paper " On the 
Co-efficients of Elasticity and of Rupture in Wrought Iron, in relation to the 
volume of the Metallic ^ass, its metallurgio treatment, and the axial direction 
of its constituent crystals." 

3. A Telford Medal, to Henry Bessemer, for his Paper " On the Manufiictare 
of Malleable Iron and Steel." 

4. A Telford Medal and the Manb^r Premium, in Books, to William Joseph 
Kingsbury, Assoc. Inst. C.E., for his Paper "Description of the Entrance, 
Entrance Lock, aud Jetty Walls of the Victoria (London) Docks ; with Re- 
marks on the Form adopted in the construction of the Wrought-Iron Gates tad 
Caisson." 

5. A Watt Medal, to James Wardrop Jameson, Assoc. Inst. C.E., for hia 
Paper " On the Performances of the Screw Steam-ship Sakel, fitted with Da 
Trembley's Combined Vapour Engine, and of the Sister Shh> Otuia, with Steam 
Engines worked expansively, and provided with partial surface condensation." 

6. A Council Premium of Books to Thomas Sebastian Isaac, for his Paper 
" On the Successful Working, by Locomotive power, over gradients of 1 in 17« 
and curves of 300 feet radius, on Inclines in America." 

7. A Council Premium of Books to Matthew Bullock Jaokson, M. Inst. C.E. 
fur his Paper, " Description of the Gravitation Water- Worka at Melbourne, 
South Australia." 



•«• Erratum in Tear-Booh of Pacta, 1859, p. 13: the cheque presented to Mr. 
C. Manby, F.BJS., by the Institution of Civil Engineers was tat 2000^— not 200/., 
OS erroneously stated in the above page. 
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ULTTSIS&TED ZDUCAHOITAI AJTS OTHSR TOBXB, 

Siutsd for Bchoolg ud TtaHj Bodiiig. 

MESSRS. CASSELL, PETTEB, & QALPES'S DESCRIP- 
TIVE CATALOaUB FOE 1980, o --■ " " - ' " * 
of iJl the Work! inuedb; them, will ba fi: 



11^ CATAIiOQUB FOE IS60, ODntainuiE ■ Cumpmtunuiie Bp 
'" 'le fbrvBTded free oa noeipt of k pc 



Cwaalrs nhulnMd Bible, Id., Weekly. [ Cu9ell'BBiblioBlBdii«tor,Sd.,'WedJ;. 

CuhJi'i Popniu Nktutil Hiatoi;, ed., I The Phdtogcvbiii Nswi, 3d., W««k^. 
Honth^. I 

GASSELL, PBTTBB, t OALPIK, LA BELLE SAUVAOE TABD, E.O. 

CHUBB'S PATENT DEIECTOB LOCKS. 

CHTTBB'S FIEtE AND BUSGLABrPBOOF BATES. 

CHUBB'S FIBEFBOOE STBOKG-KOOK D00B8. 

CHUBB'S STBEET-BOOB LATCHES. 

CHUBB'S CASH AND DEED BOXES. 

nimtrtitad PrioB Liata MDt Free. 
CBUBB ufD SON, 67. ST. PAUL'S CHFECHYAED. LOIfDOB 



WRITIKG, BOOK-KEEPING, &c. 




ing. and Msrobuita' Offloei 

Lmidon, mnoTedfroliiKo. S, Pioadil^. 

*,* Ciimoir.— Ko oonneiiao witli putiM tmnUiiig in the Prnriniiea «i 
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PBIVATB AJW CABBIAOE BHTaAHCB IS SWf'i^^'^ - 



BANK OF DEPOSIT. 

17ATI0NAL ABSUBAirCE AND INVESTMElTr ASSOCIATION. 



ESTABLISHED ItAT, 1844. 

EMPOWEEED BY SPECIAL ACT OF PARLIAMENT. 
GAPZTAXi STOCK, £100,000. 



OBJECTS 07 THE COKPANT. 



This Company wm establiahed in 1844, for the purpose of opening to tte 
pnblio an easj and safe mode of Investment, with a ni^ rate of Intereat. 

PLAN OF OPERATIONS. 

The Bank of Deposit differs from ordinary Banks in the mode of empIoyiBg 
Capital — mon^ deposited with this Company being prinoipaUy lent npoita mA 
secured Life-Interests, Beversions in the Ghovemment Fanas« or other property 
of nndoubted yalne. This class of investment yields, it is well known, the 
greatest amonnt of profit, with ample security. Loans made by the Con^anjr 
are collaterally secured by policies of Assurance on the lives of the Borrowers, 
or their nominees, effected at rates of premium which ensure the validity of the 
Policies against every possible contingency, secure adequate profit to the Com- 
pany, and provide for me expenses of management. 

OBDINABT DEPOSIT ACCOUNTS. 

Accounts may be opened with sums of any amount, and increased firom time 
to time, at the convenience of Depositors. A Stock Voucher, signed by two 
Directors, is given for each sum deposited. 

WITHDRAWAL OF OSDINABT DEPOSITS. 

In order that the permanent and profitable investments in which the funds 
are employed may not be unnecessarily disturbed, power is reserved to require 
six months' notice of withdrawal. It being, however, one of the principal obgects 
of the Institution to unite a popular system of investment with the greatest pos- 
sible accommodation to the public, the Board have power to dispense with notice, 
and to allow parties, in cases of necessity, to withdraw the whole or any portion 
of their Deposits on Special Application. 

BATE AND PATMENT OF INTEREST. 

The Interest, which has never been less than Five per Cent, per Annnwrr on 
Ordinary Deposits, is payable in January and July, on the amount standing in 
the name of the Depositor on the SOth June and 31st December, and for the con- 
venience of parties residing at a distance, may be received at the Branch Offices, 
or remitted through Country Bayers. 

SPECIAL DEPOSITS. 

Deposits made hy Special Agreevf^ent for fixed period* eon be ufithdrawn without 
notice. 

FETEB MOBBISON, 
3, Pall Mall Eabt, Loitdos, 6.W. Managing Dirtt^or. 
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NEW ILLUSTRATED WOMS. 



Book of Favourite Modem Ballads. Illustrated 

with Fifly EngraTuigB, printed in tints, from oripaal droving by 
C. W. CopK, R,A., J. 0. HoBSLKT, A.R.A., A. Soujuom, 8. Falmeh, 
G. H. Thomas, Bibket Fobtek. E. Duncin, E. Cobboutd, W. His- 
VET, W. J. Grutt, Percitii, Skeltok, HiRttiiniM 'WKia, etc., and 
ornamented on every page with bordeis and floial decoTationi, 
pcintod in gold, from deiigmi bj Ai.beht Waxuen. Square Sro, 
very handaome binding, eUboratelj gilt, price 21a,, or botmd in 
morocco, Sis. fld. 

le Song of Hiawatlia. By H. W. JjoisaesLT.ov. 

lUnBtroted with Twenty-four choice EagrsTinfa oa wood, from 
drawings by G. H. Thohab, CrowQ 8ro, bound in a richly orna- 
mented and illuBtrsted cover, price 12i., or bound in morocco, 21a. 

le Poetical Works of Robert Burns. lUuatrated 

with numerous higbly-Sniahod Engravinga on wood, from drawioga 
by G. W. Cope, 8.A.. J. C. Hobblmi, A.K.A., F. W. Tofhah, 
Geobor Thomas. -Eibist FoaTBR, Haxbiboh Weik. A. Johnston, 
S. Eduohstom, J. DsinuioND, B,3.A., J. Ascasn, B.S.A., Hakei 
RosEBS, T. MACQtroiD, ctc. In amalL 4to, printed by CV«^ t«>. 
toned paper, and bound in a richly OTOametAeiwf»«,'^AESi^\». 
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Illustkatxd Wobks — Continutd,'] 

The Merrie Days of England ; Sketches of t 

Time. By Edwabd M^Dbmhott. lUiistrated with Twt 
En^praviogs from drawiors by Joseph Nash, Geobgb Th< 
KBT FosTBB, Edward Gobbould, ctc, and omamente( 
merous initial letters and tail pieces by Harry Roger 
fiomely bound in cloth, decorated in the manner of 1 
bethan period. Cijowii 4to^ 2l8. doth gilt, or 34s. moroc 
or antique. 

Dreamland. Bjr Mast I!!li2abeih. Ulnstrated 1 
Maoumd, ant Fkmted ia Tinta by Haahart The list o 
tiona CMnpriMi Zk» PoetTi Dman— Youth's Bream of A 
Th* ibdle's Dma Age's Dream of tha PasV-rDream of 
nal— The GoBquecoc's Draam — ^The Man^aat's Drcam^ — T 
Bteam— The Hazfeer'a Bream— A Dream of Happiness- 
of Plenty— A Dreaa of Peace — Tha Dreaat ol the Bra" 
This book, from the Tery exquisite manner in which it 
deserves a place on erery drawing-room table. Demy 
bound, 21s. plain; 428. highly coloured. 

Christmas with the Poets: A Collection of 

Poetry relating to the Festival of Christmas. Upwarc 
Engravings from Drawings by Birket Foster, and 
initial letters and borders printed in gold. New Edi 
additional Embellishments, super-royal 8vo, richly boi 
morocco, 31s. 6d. 

The Loves of the Poets ; or, Portraits of Ideal 
being a series of original Steel Engravings, drawn by the mt 
Artists, and engraved by Mote, with Illustrative Text 1 
SON, Wordsworth, etc. Demy 4to, richly ornamented, 
42s. coloured. 

The Miller's Daughter. By Alpbed Tenntsob 

trated with Seventeen Steel Engravings, drawn by A. L. 
engraved by Motk. With a Portrait of the Author, 
handsome cloth 'binding, 16s. ; morocco, 24s. 

The Fables of JEsop and Others. Transls 

Human Nature, with Twenty-five humorous Illustrations I 
H. Bewnbtt, author of " Shadows." Small 4to, omamen 
6s. plain ; lOs. 6d. coloured. 

"A more amusing, snd eke a more instrtictive work, it is not easy 
'•'Observer.* 
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Illustbated Wobks — Continued.'] 

Merry Pictures b^ Comic Hands; being a Collection 

of Humorous Designs by Phis, Doylb, Leech, Meadows, Hine, 
etc., -^ith niustratiye Text. Oblong folio, handsome cover by 
Crowquill, 12s. 

Miltoii's L' Allegro and n Fenseroso : with upwards of 

Thirty Illustrations, drawn and etched by Bibxet Foster. The 
text printed in red. Super-royal 8to, neatiy bound, 21s. ; morocco, 
31s. 6d. 

** Altogether one of the handsomest and most beautiful books which has come 
under our notice." — MomimgJ^ott, 

Longfellow's Poetical Works, Slnstrated. Few and 

Enlarged Edition. Including ** Evangeline," " Voices of the 
Kight," "Seaside and Fireside," "The Golden Legend," and 
other Poems. With One Hundred and Seventy Engravings on 
Wood, from Designs by Bikket Foster, Jane E. Hat, and John 
Gilbert. Crown 8vo, 21s. cloth ; 30s. morocco. 

"Evangeline," separately, 10s. 6d. cloth; 16s. morocco. 
"Voices of the Itight," "Seaside," &c., 15s. cloth; 21b. morooco. 

Longfellow's Golden Legend^ lUnstrated. A Kew 

and Bevised Edition, with numerous Alterations and Notes by the 
Author. Illustrated by Birket Foster. Crown 8vo, 12s. clo^ ; 
21b. morocco. 

Longfellow's Conrtship of Miles Standisliy and other 

Poems. Illustrated by John Absolon, Birket Foster, and 

H. S. Morgan. Crown Svo, 7a. 6d. doth gilt. 

" "No reader can fail to perceiye how natural and charming is this Poem."-* 
Examiner, 

*«* For other Editions of Longfellow's Works see pages 9 and 10. 

Bun^an's Pilgrim's Progress. Profiisely Illustrated by 

William Harvey ; with Memoir by the Rev, Georgb Cheever, 
D.D. Third Edition, crown Svo, 12s. cloth ; IBs. morocco ; large 
paper, 42s. doth ; 60s. morocco. 

The Heroines of Shakspeare : Forty-five Portraits of his 

principal Female Characters. Engraved under the superintendence 
of Mr. Charles Heath, from Drawings by the best Artists. Im- 

L penal Svo, handsomely bound in morocco, 42s. ; Coloured Plates.. . 
£3 13s. 6d. Proofs before letters, on large ^«.^«t.j t!^ ^^.^V^kqSw.- \ 
somely bound. 
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ILLU8TR4TKD WoRKS — Continued,'] 

Portraits of Ladies of Distinction at the Court of 

Her Majesty Queen Victoria. A Series of charming PortrmitB of 
the Toung Female Nobility, beautifully engrayed by the most 
eminent Artists. Proof impressions, impl. 4to, price £2 28., hand-, 
somely bound. 

Curiosities of Glass-making : A History of the Art, 

Ancient and Modem. By Apslbt Pellatt, Esq. With Six 
beautifully coloured Plates of Antique Vases, &c. Small 4to, 
clotb, 12s. 

Musexun of Fainting and Sculpture : A Collection of 

the principal Pictures, Statues, and Bas-reliefii in the Public and 
Priyate Galleries of Europe. This work, which contains En- 
grayings of all the chief works in the Italian, Greiman, Dutch, 
French, and English Schools, includes TwBLyn Hukdbed Platbs, 
and is an indispensable vade-mecum to the Artist or Collector. In 
17 handsome yolumes smaU. 8yo, neatly bound, with gilt tops, 
£4 14s. 6d. 

The Bible OaUery : Eighteen Portraits of the Women 

mentioned in Scripture, Engrayed from Original Drawings, with 
Letterpress Descriptions. Imperial 8yo, handsomely bound, 21s.; 
with Plates beautifully coloured, 42s. 

The Women of the Bible. Eighteen Portraits (forming 
a Second Series of The Bible Gallebt). Handsomely bounJ^ 
21s. ; coloured, 428. 

The Language of Flowers ; or, The Pilgrimage of Love. 
By Thomas Miller. With Eight beautifully coloured Platea 
Second Edition, small 8yo, cloth, 6s. ; morocco, fa, 6d. 

Milton's Poetical Works. Paradise Lost and Begained, 
Comus, Samson Agonistes, L' Allegro, &c. ; with Essay on Milton'i 
Life and Writings, by James Montgomery. Illustrated with One 
Hundred and Twenty Engravings, by Thompson, Willlois, Obrw 
Smith, &c., from Drawings by William HARysT. Two yokime% 
crown 8vo, 24s. cloth ; 34s. morocco. 

Cowper's Poems. With Life and Critical Remarks by 

the Eey. Thomas Dale ; and Seventy-fiye fine Engrayings by ; 
J. Orkin Smith, from Drawings by John Gilbert. Two voli ' 
crown 8vo, 248. cloth*, ^^a.mOTQtto. 

* * The handsomcftt ot t^e «d\.\ioti% ol Oy«\«t:* — &p«cUiUkr . ( 
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IixusTRATKD WoBKS — Continued.'] 

Thomson's Seasons and Castle of Indolence. With 

Life and Critical Bemarks by Allan GuNWiNOHAii ; and Forty- 
eight Illustrations by Sahubl Wclliajis. 12s. cloth ; 178. 
morocco. 

Beattie and CoUins's Poetical Works. With an Essay 

on their Lives and Writings ; and Illustrations, engraved by S. 
Williams, &c., from Drawings by John Absolon. Crown 8vo, 
doth, 12s. ; morocco, 17s. 

Sir Walter Scott's most Popular Works— 

Tilft lUmtrated Editions. 

1. THE LAY OF THE LAST MIN8TREL. 

2. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEN FIELD. 

4. ROKEBY. 

These elegant volumaB are uniformly printed in fcp. 8vo, and Illus- 
trated with numerous Engravings on Steel. Price 7s. cloth ; 10s. 6d. 
morocco elegant. 



BIOGRAPHY, TRAYEL, ETC. 



Men of the Time : or, Biographical Sketches of Emi- 
nent Living Characters — ^Authors, Architects, Artists, Composers, 
Capitalists, Dramatists, Divines, Discoverers, Engineers, Journal- 
ists, Men of Science, Ministers, Monarchs, Novelists, Painters, 
Philanthropists, Poets, Politicians, Savans, Sculptors, Statesmen, 
Travellers, Voyagers, Warriors. With Biographies of Celebrated 
Women. Greatly Enlarged Edition. With Several Hundred addi- 
tional Memoirs, small 8vo, 12s. 6d. doth. 

The Life and B»emains of Douglas Jerrold. By his 

Son, Blanchabd Jebkold. Containing, also, a quantity of Inter- 
esting Correspondence with some of the principal Literary Men of 
the day. With a Portrait on Steel. Crown 8vo, 12s., cloth. 

«• Here "we have Jerrold at Home, and a mot«\»wi\\l^ wA-'i^sssiaisj^V^*"^^^^ 
a. man of letters does not, we think, exist.'* — AtKeiMBiMM. 
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Biography, etc. — Continued.'] 

The Heroes of England; or, England's Warriors by 
Sea and Land. Being Stories of the Liyes of the most celebrated 
Soldiers and Sailors from Edward the Black Prince to the present 
time; with Illustrations bj John Gilbert, and a Portrait on Steel 
of General Havelock. Fcp. 870, 6s., cloth. 

Prince Charlie, the Tonng Chevalier, B7 M. Johites, 

Author of " A Boy's Book of Modem Travel and Adventure," etc. 
Illustrated with Eight Engravings from drawings by M. S. Mobgak. 
• Fcap. 8vo, price 6s., cloth gilt. 

A Boy's Book of Modem Travel and Adventure. By 

M. JoHNES, Author of "Children's Bible Picture-Book," "His- 
torical Tales, ** etc. Illustrated with Eight Engravings from draw- 
ings by William Habvet. Fcap. Svo, doth gilt, 5s. 

Relics of Genius: Visits to the Last Homes of Poets, 

Painters, and Players; with Biographical Sketches. By T. P. 

Grinsted. With Illustrations. Square l6mo, 6s., cloth, gilt. 

" The fondness for literary gossip is one of the most marked oharaoteristics of 
our times, and to those who vroald indulge in it we can hardly recommend a plea- 
santer companion than Mr. Grinsted." — Mominff SeraZd, 

The Crusades and the Crusaders; or,' Stories of the 

Struggle for the Holy Sepulchre. By J. G. Edoab. Illustrated 
with Cuts by Julian Pobtch. Fcap. Svo, 5s., cloth. 

The "Wars of the Roses ; or, Stories of the Struggles 
between York and Lancaster. By J. G. Edoab. Beautifully 
Illustrated. Fcap. Svo, 5s., cloth. 

*' These tales somewhat remind us, in their easj and picturesque style, of Sir 
Walter Scott's celebrated and fascinating performance. It is the yerj book to put 
into the hands of a manly boy." — CHHc, 

The Boyhood of Great Men as an Example to Youth, 

By John G. Edgab. With Cuts by B. Fostbb. Fifth Edition, 
3s. 6d. cloth ; 4s. gilt edges. 

" It would hare been a matter of regret to see sacli a book badly executed. 
That regret we are spared, for this littie volume is simply and well done. The 
biographies are numerous and brief, but not too short to be amusing; and as 
thousands of boys thirst for greatness, which is acquired by ones and tens, there 
will be thousands glad to read a book like tinB,"~-£xaminer, 9 

Footprints of Famous Men; or, Biography for Boys. 
By J. G. Edoab. Cuts by Fosteb. Fourth Edition, 3a. 6d. cloth; 
4s. gilt edges. 



/ 



** A very useful and agreeable volume. It is useful, as biography is always an 
important ally to history ; and it is useful, because it gives another blow to the 
waning idea, that any eminence has ever been attained without severe labour."— 
/Standard, 
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Biography, etc.— Con/tnuei.] 

Boy Princes ; or, Scions of Eoyalty Cut off in Youtk. 
iy John G. Edoab. With Illustratloiut by JGeoeqs Thomab. 
Second Edition. Fcp. 8yo, 5i9. cloth. 

History for Boys; or, Annals of the N"ations of Modem 
Europe. By John G. Edgab. With Eight Illustrations. Fcp. 
8.Y0, 5s. cloth. 

Southey's Life of Nelson. Illustrated witii nmnerous 
Engravings on Wood, from designs by Duncan, Bebket Fosteb, 
BicHABD Westall, &0. Crowu 8to, 6s. doth ; morocco, 16s. 6d. 

The Boat and the Caravan : A Family Tour in Egypt 

and Syria. With Engravings on Steel &om Original Drawings. 
Fourth Edition. Fcp. 8vo, cloth, 5s. ; morocco, 8s. 6d. 

A BamUe through Normandy; or, Scenes, Characters, 

and Incidents m a Sketching Excursion through Calvados. By 
Gbobob M. Musobatb, M.A. Post 8vo, with numerous Illustra- 
tions, 10s. 6d. cloth. 

The Wonders of Travel ; ccmtaining Choice Extracts 
from the best Books of Travel. Fcp. 8vo, Plates, 3s. 6d. 

Curiosities of Modem Travel. Being Tear-Books of 

Adventure. 4 vols., fcp., 148- doth. 

Bcmiance of Modem Travel. 3 vols., fcp., lOs. 6d. 

cloth. 



ARCHITECTUBAL WOEKS. 



RAPHAEL AND J. ARTHUR BRAHr>OH. 

An Analysis of Gothick Architecture. Illustrated by 

a Series of upwards <rf Seven Hundred Examples of Doorways, 
Windows, &c. ; accompanied with Eemarks on the several Details 
of an Ecclesiastical Edifice. By R. and J. A. Brandon, Architects. 
Two large volumes, royal 4to, £5 6s. 

The Open Timber Boofii of the Middk Ages. ULus- 

trated by Perspective and Working Drawings of some of the best I 
varieties of Church Eoofs; with Descriptive Lettftr^x^jsa. ^-5^^. \ 
and J. A. Bbandon. Eoyal 4to, umfoim N?\Viv VJtva ^o^^> ^"^ ^'^- 
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Abchitectukal WoBKg — Continued.'] 

Parish Churches; being Perspective Yiews of i 
iBScdiBsiaBtioal Structures ; accompanied by Plans drawn tc 
form ScAle, and Letterpress Descriptions. By R. and J. A. 
DON, Architects. Two yolumes large Syo, containing 160 
£2 2s. 



Winkles's JSnglish Cathedrals. Abchitectura 

FiCTUBSSQTTB ILLUSTRATIONS OF THE CaTHED&AL ChXTR' 

- England and Wales. New Edition, with the Man< 
. Gathedkal. 186 Plates, beautifully engrayed by B. W: 
with Historical and Descriptive Accounts of the various Cai 
In three handsome volumes, imperial 8yo, cloth, £2 Ss. 

Glossary of Architecture. Explanation of the 

used in Grecian, Roman, Italian, and Gothic Architecture 

5 lifted by many Hundred Woodcuts. Fifth Edition, much e 
'hree volumes, Svo, 48s. 

Introduction to Gothic Architecture. By the 

of the " Glossary j " with numerous Illustrations, 4s. 6d. c 

Domestic Architecture, illustrations of the Ancie 

mestic Architecture of England, from the Xlth to the 
Century. Arranged by John Britton, F.S.A. With an 
col and Descriptive Essay. Fop. Svo, 5s. cloth. 

Gothic Architecture. Details of Gothic Archil 
Measured and Drawn from Existing Examples, by James 
lino. 2 vols., medium 4to, £5 5s. *« 

Gothic Ornaments, Drawn from Existing Authori: 
Jambs K. Colling. 2 vols., £7 10s. 

Principles of Gothic Ecclesiastical Architectui 

Matthew H. Bloxam. With an Explanation of Arch 
Terms, collected from Building Contracts and other sources 
the Reformation. Tenth Edition, greatly enlarged, and III 
with 300 Woodcuts. Beautifully printed in sma!U Svo, 7s. 6 



\^^, ^IXST^ 'Si- 



W. KENT AND CO. S CATALOGUE. 



POETRY, 



Longfellow's Poetical Works. New and Complete Edi- 
tion, including ** Miles Standiflb." With a fine Portrait, and other 
Engrayings. Fcp., 6s. oloth ; 10s. 6d. morocco. 

The Courtship of Miles Standish, and other Poems. 

New Edition, fcap., 58., cloth gilt; cheap Edition, with Illustra- 
tions, Is., boards. 

The Song of Hiawatha. By H. W. Lowgfellow. Few 

Edition, with the Author's latest Corrections. With Illustrations. 
Cheap Protectiye Edition, fcp., 2s. 6d., cloth gilt ; 2s. sewed. 

The Golden Legend. By H. W. Lokgfellow. 2nd 

Edition. Fcp., 5s. doth. Cheap Edition. Is. 6d. cloth ; Is. sewed. 

Foe's (Edgar Allan) Poetical Works. With a Notice 

of his Life and Genius by James Hannay, Esq. Printed on super- 
fine toned paper, and beautifully Illustrated by Wehnert, Godwin, 
Harrison Weir, and Anelay. Crown 8yo, o1o&, gilt edges, 58. 

Goldsmith's (Oliver) Poetical Works. With a Notice 

of his Life and Genius by £. F. Blanchabd, Esq. Printed on su- 
perfine toned paper, and Illustrated by John Absolon, Birket 
Foster, James Godwin, and Harrison Weir. Crown 8yo, doth, 
gilt edges, 58. 

Poems. By Alexakdsb Smith. Fifth Edition. Fcp. 
8yo, cloth, 6ti. 

Sonnets on the War. By Alexander Smith, and by 
THB Attthob of *' Baldeb." Is. sewod. 

Griselda^ and other Poems. By Edwik Askold. Ecp., 
6s. doth. 

Sobert Boms; A Centenary Song, and other Lyrics. By 
Gebald Ma8SB7. 4to, 3s. sewed. 

The Ballad of Babe Christabel, and other Lyrical 

Poems. By Gebald Masset. Fifth Edition, 5s. cloth. 
Graig^OOk Castle : A Poem. By Gebald Massbt. 

Second Edition, Bevised, fcp., 5s. doth. 

Biov, Thomas Dale's Poetical Works. Including "The 

Widow of Nain," "The Daughter of Jaurus," &c. New and En- 
larged Edition, fcp. 8yo, 78. cloth, morocco elegant, Hs. 

Poems. By Edwaed Capern, B.\xi«]L I^q^^xsl^xl ^*l "S-^^-^ 

ford, Devon. Third Edition, with Adaition*, i«;^., ^^. ^^'^^ __j 
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PoETBY — Continued.'] 

Ballads and Poems. £7 Edwabd Gapebk, author of 

"Poems." Fcp. 5s.. cloth. 

NEW POEM BT EBNBST JCMffES. 

Corayda : A Tale of Faith and Chivalry. By Eeitest 
JoNB9, Esq., BarriBter-st-Law. Dedicated) by permission, to the 
Eight Hon. Sir E. B. Lyttoo, Bart, M.P. Fep. doth, 30. «d. 

Egferia ; or, The Spirit of iN'atiire. By Ciiablbs Mackat, 
LL.D. Fcp. 8yo, Ss. 6d. cloth. 

Town Lyrics* By Chaeuss Mackat. Crown 8vo, sewed. Is. 

Lorrin, and other Poems. By G. T. Costeb. Tcp. 

8vo, 30. cloth. 
Poems. By Eldeed. ¥ep, 8vo, 3iu Cd. cloth. 

The Gitaua^ and other Poems. Fcp. Svo, 5s., doth. 



FICTION AND AMUSEMENT. 



The Stolen Voyage. By Miss Frances Bbown, Author 

of "The Ericksons," etc. Illustrated in Tints by C. Dickes' process. 
Imperial 16mo, cloth, lettered, 3s. 6d. 

Our Uncle the Traveller's Stories. By Miss Feawcbs 

Brown, Author of " The Ericksons,** containing " Our Uncle's 
Story " and " The Stolen Voyage.'* Illustrated in Tints by C. 
Dickes* process. Imperial 16mo, cloth lettered, 5s. I 

Old Faces in New Masks ; a Series of Literary, Scientific, I 

and Humourous Essays, i By E. Blakey, Ph.D., Author of the j 
"History of the Philosophy of Mind," with an Illustration. 
Svo, 78. 6d. cloth. 

Longfellow's Prose Works. ** Hyperion,** *' Elaranagh," 

and " Outre-Mer." Fcp. Svo. Uniform with Longfellow's Poeti- 
cal Works. With numerous Engravings. 6s. cloth; lOs. 6d.mon)coo. 

The Traditions of London ; Historical and Legendary. 

By Watebs, author of " Recollections of a Police Officer." Crown 
8 70, 5s. cloth. Cheap edition. Is. 6d. boards. 

Parlour Mag^c; A Manual of Amusing Experiments, 
Transmutations, Sleights and Subtleties, Legerdemain, &c New 
Edidon, revised and enlarged, with the addition of several Tnflk> 
from the performances oi H.ou^m,^Q\ivii, %i^. ^*. 6d. cloth. 
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Fiction — Coniintted,'] 

Acting Charades; or, Deeds not Words. A Christmas 
Game to make a long erening short By the Brothers Mayhew. 
Illustrated with many hundred Woodcuts. 5s. dotii. 

A Cracker Bon-Bon for Christmas Parties : A Collec- 
tion of Humorous Dramas, Poems, and Sketches. B7 B. B. Bsough. 
Profusely Illustrated hy Hikb. Gkrth, 3fl. 6d. 

Bomid Games for all Parties. A Collection of the 

greatest Variety of Family Amusements for the Fireside or Pic- 
nic — Games of Action — Games of Memory — Catch Games — Grames 
requiring the Exercise of Fancy, Intelligence, and Imagination — 
Directions for Crying Forfeits, &c. Second Edition. 5s. cloth gilt. 

Shadows. Second Series. Thirty-Two Amusing En- 
gravings. By C. H. Bennett. Ornamental Wrapper, 2s, 6d. ; 
coloured, 4s. 6d. 

** Where's Shadow ? Here, Sir. Shadow I ^—-Shakapeare, 
** The hotion that has seised Mr. Bennett's faney is an odd one, and he has 
worked it oat with grreat humour. A comic figure makes a shadow really more 
comic than itself, and it excites an amount of agreeable curiosity and gratification 
on seeing the one figure, to imagine how the artist will contriye to make it reflect 
another." — Morning Chronicle. 

Grimm's Household Stories. All the most Popular 

Fairy Tales and Legends of Germany, collected hy the Brothers 
Grimm. Newly Translated, and Illustrated with Two Hundred 
and Forty Engravings, hy Edward H. Wbhnert. Complete in 
One Volume, crown 8to, 78. 6d. doth. 

Adventures of Bobinson Cmsoe, complete; Eeprinted 

from the Original Edition, with Illustrations by Stothard. Crown 
8vo, cloth, 7s. 6d. 

The Young Lady's Oracle ; or, Fortune-telling Book. A 
Fireside Amusement, with Plate, Is. doth. 



USEFUL WORKS 

ONE SHELLINO EACH, NEATLY BOUND. 



Stiqii0tte for tlie Ladies. 

Forty4hst Edition. 

Etimiette for OentlemeiL 

TMrty-fifth Edition. 

Etiquette of Courtship and 

Matrimony, with a complete Guide to 
the f OFUB of a Wedding'. 

Tiangnage of Flowers, with 

illuminated Covers, and coloured Fron- 



Handbook of Pencil Drawing 

(Plates). 

A Shilling's Worth of Sense. 
The Weather Book : 300 Bules 

for Telling the Weather. 

The Ball Boom Preceptor 

and Polka Guide. v 

Ball BAyna'^^i^^EaK ^^ifiSsiruMasi^ 



tispiece, ' and "FAgvweft. 
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SCIENTIFIC WORKS, ETC. 



Lectures on the Great Exhibition, and its Eesmlts on the 

Arts and Manufactures. Deliyered before the Society of ArtSi by 
some of the most Ehinsnt Men of the day. In Two Series, price 
78. 6d. each, neatly bound in doth. 

Suggestions in Design; including Original Compositions 
in all Styles, with Descriptive Notes for the use of Artists and 
Art Workmen, containing nearly 600 Hints for Workers in Metal, 
Wood, Ivory, Glass, and Leather, the Potter, Weaver, Printer in 
Colours, Engraver, Decorator, &c. By Lukb Limner. 4to^ 16s. 
cloth. 

Tear-Book of Facts in Science and Art ; exhibiting 

the most important Discoveries and Improvements of the Year, and 
a Literary and Scientific Obituary. By John Times, F.S.A., 
Editor of ** The Arcana of Science." Fcp. 8vo, 5s. cdoth. 

^«* This work is published annually, and contains a complete and 
condensed view of the progress of discovery during the year, syste- 
matically arranged, with Engravings illustrative of novelties in the Arts 
and Sciences, &c. The volumes, from its commencement in 1839, may 
still be had, 5s. each. 

** This book does for us trbat we have not done for onrselves — it stofM up 
eyery usefal bit of information to be found in the records of learned soeieties ox 
announced through scientific and news journals.'' — Globe, 

** Ably and honestly compiled,"— AtJienatum, 

The Literary and Scientific Register and Almanack 

for 1860 ; with an ample Collection of Useful Statistical and Mis- 
cellaneous Tables. Dedicated, by special permission, to H.B.H. 
the Prince Consort. By J. W. G. Gutch, M.R.C.S.L., F.L.S., late 
Foreign Service Queen's Messenger. Price 3s. 6d. roan tuck. 

"As perfect a comjiendiam of useful knowledge in connection with Litamtore, 
Science, and the Arts, as it is necessary everybody should have acquaintance with. 
It is, in abort, a little volume which will save the trouble of hunting through many 

books of more pretension, and supply of^-haud what, without it, would require 

much time and trouble."— Times. 



\ 
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DICTIONAEIES, 



Webster's Quarto Dictionary, unabridged ; contaming 

all the Words in the English Language, with their Etymologies and 
Deriyations. By Koah "Wbbstbr, LL.D. Reyised by Professor 
GooDRioR. With Pronouncing Vocabularies of Scripture, Classical, 
and Greographical Names. New Edition, carefully printed in a 
large 4to yolume, 3l8. 6d. cloth ; 42s. calf. 

* » * The only eompUU work, AU the octayo editions are Abridgments. 

"All yoTuigr perRons should bare a standard Dictionary at their elbow; and 
while yon are about it, get the best : that Dictionary is Noah Webster's, the great 
work unabridged. If you are too poor, save the amount from off your back, to 
put it into your head." 

** We can haye no hesitation in giving it as oar opihion, that this is the most 
elaborate and successful undertaking of the kind wiiich lias ever appeared.*'— 
Timea, 

<*The yeteran Webster's work is the best and most nseftil Dictionary of the 
English Language eyer published. Every page attests the learning and talent, 
the sound judgment and nice discrimination, the great industry, profound re- 
search, and surprising perseverance of the autnor. It is a very manifest improve- 
ment on Todd's Johnson, and contains many thousand more words than ttiat or 
any other English Dictionary hitherto published."— JSramtnar. 

Webster's Smaller Dictionary. Condensed and adapted 
to English Orthography and Usage from yarious sources. By 
Ghables Bobson, crown 8yo, 5s. embossed. 

Webster's Pocket Dictionary. d2mo, 3s. 6d. 
Mimatnre French Dictionary, in Erench and English,- 

English and French: comi»ising all the words in general use. 
The remarkably comprehensiye nature and compact size of this 
little Dictionary admirably fit it for the student and tourist Neatly 
bound in roan, 4s. ; morocco, gilt edges, 5s. 6d. 



PATEBNOaTER JSoTT, LoNDOM.] 



14 W. KKNT AND CO.'S CATALOGUE. 



COMIC WOBKS. 



GEORGE CRUIKSHANK'S WORKS. 

My Sketch-Book ; containing more than Two Hundred 
laughable Sketches. By George Cbuulbhank. In Kine Nnmben. 
2s. 6d. plain ; Ss. 6d. coloured. 

Scraps and Sketches. In Four Parts, eacli 8a. plain ; 

12s. coloured. 

Illustrations of Time. 2s. 6d. plain ; 5s. coloured. 

Illustrations of Phrenology. 8s. plain; I2s. coloured. 

The Bottle. In Eight Large Plates^ Is., and on large 
paper 2s. 6d. ; or printed in tints, 66. 

The Drunkard's Children. A Sequel to The Bottle. 

Eight large Plates, Is. ; printed in tints, 6s. 

*^* These two -works may be had stitched up with Dr. Charles 
Mackay's Ulufitratiye Poem, price 3a. The Poem separate, Is. 

The Comic Alphabet. Twenty-six Hmnorona Designs. 
In case, 2s. 6d. plain ; 4s. coloured. 

The Loving Ballad of Lord Bateman. With Twelye 

Humorous Plates. Cloth, 2s. 

The Bachelor's Own Book : Being Twenty-four Passages 
in the Life of Mr. Lambkin in the Pursuit of Pleasure and Amuse- 
ment. 5s. sewed ; coloured, 8s. 6d. 

The Comic Almanack, from its commencement in 1835 
to 1853. Illustrated with numerous large Plates by Gboege 
Crvikshai^k, and many himdred amusing Cuts. 

*j>* Any of the separate Years (except that for 1835) may be-had 
at Is. 3d. each. 



^ 
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Comic Wobks — Continued,'] 

Comic Adventures of Obadiah Oldbuck: Wherein 

are duly set forth the Oroues, Chagrms, (Pangea, and Calamities 
by which his Courtship was attended ; showing, also, the Issue of 
his Suit, and his £spoittal to hu Ladye-lore. Large 8to^ witili 
Eighty-four Plates, 7s. doth. 

The History of Kr. Ogleby : Showing how, by the 

. Polish of his Manners, the Brilliancy 'of his Eepartees, and the 
Elegance of his Attitudes, he attained Distinotioa in the Fashion- 
able World. 150 Designs, 6s. doth. 

ShadbWS. Second Series. Thirty-two Amusing En- 
gravings. By C. H. Beknett. Oxsiamental Wrapper, 2fi. 6d. ; 
coloured, 4s. 6d. 

" Where's l^iadow! Here, Sir. fihadowl"— iSAisfcspMrtf. 

**The notion that has seized Mr. Bennett's fuioy is aa odd one, and he has 
worlwd it out with great humour. A oomio figure makes a shadow really more 
eomie than itself, and it exeites an amount of agreeable curiosity and gratineation 
on seeing the one figure, to imagine how the artist will contrive to m»k» it reflect 
another." — Morning Chronicle, 

The Fables of iBsop and others. Translated into 

Human Nature, with 26 Humorous lUustrations by Charles H. 
Bennett, author of " Shadows." Demy 4to, oznamental boards, 
6s. plain ; 10s. 6d. coloured. 

*' This will be a popular book. Mr. Bennett's first venture, the grotesquely- 
treated "Shadows,'^ was a deeidedhit, atod he seems to have the knack oifeom- 
bining comically and fancy in such proportions aa shall be appetizing and digestible 
for tl^ public.*' — Bpwtaior, 

13ie Sandboys' Adventlires ; or, London in 1851, dnring 
the Great Exhibition. By Hbkby Mayhbw and GsosaB C&uiK- 
BHANK. 8vo, cloth, 8s. 6d. 

Shadow and Substance. By E. E. Bbottoh. With 

Thirty Illustrations by C. H. Bbnnbtt. Demy Sto, 10s. 6d., doth, 
or 168. coloured. 
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NEW BOOKS FOR OLD AND YOUNG. 

BY JOHN TIMBSi F.S.A^ 

Stories of Inventors and Discoverers in Science and 

the Useful Arts. With UlustrationB, 6s. 

Schooldays of Eminent Men. With Sketches of the 

Progress of Eduoation, and Memoirs of the School and College Days of tht 
most Eminent Persons in British History. With Illastrations» 6s. 

Curiosities of Science; Past and Present. Contents— 

Physical Phenomena^Sound and light— Astronomy— Geology and Paleaa- 
tology— Meteorokffical Phenomena — Pbysioal Geography of the Sea^Phe* 
nomena of Heat— Magnetism and Electricity— The Electric Telegraph. With 
Frontispiece and Vignette. 8s. 6d. 

Popular Errors Explained and Blnstrated. An 

entirely Kew Edition. With Frontispieoe and Vignette. 3s. 6d. 

Curiosities of History; with New lights. With Pron- 

tispieoe and Yig:nette« 38. 6d. 

** A cabinet Tolume, -well stored, well arranged, pleasant to read, ttselhl to 
consult ; containing a multitude of historical elucidations, neatly sUted, and 
judiciously grouped."— leader. 

Things Not Generally Known FamlHarly Explained. 

With Frontispiece and Vignette. First Series, 3s. 6d. 

"Any one who reads and remembers Mr. Timbs's encyclopaedic Tsrieties 
should ever after be a good tea.table talker, an excellent companion for childrea, 
a well read person, and a proficient lecturer ; for Mr. Timbs has stored up in this 
little volume more knowledge than is to be found in 100 books that might bs 
named." — Athenceum, 

Things Not Generally Known PamiUarly Explained 

With Frontispiece and Vignette. Second Series, 3s; 6d« 

CoKTBiTTS. — Old English Manners, Ceremonies, and Customs ; Meals and 
Housewifery; Herbs and Fruit. Punch and Judy, Old Flays, Pageants, and 
Music. Laws, Legal Customs, Privileges, and Dignities. Money, Weights, sad 
Measures. Home Proverbs, Sayings, and Phrases. Phenomena of Life and Death. 
Funeral Ceremonies. A Chapter of Weather-Wisdom. Pictures, and the Csre 
of them. Domestic Science, kc. 

Curiosities of London ; with nearly Fifty Tears' Per- 
sonal Recollections. With a Portrait of the Author from a Paint- 
ing by T. J. Gullick. Price 14s. 

** A wonderftil little Dictionary of London is this volume by ICr. Timbs. 
We heartily commend this volume." — Examiner, 

Painting Popularly Ifccplained, with Historic l^otices of 

the Frogreaa ot the Art. By Thomas John Gullick, Painter, and 
John Timbs, F.S.A. IhmxibW^no^^^. i 
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JUVENILE WOBKS. 



CAPTAIN REID'S BOOKS OF ADVENTURE FOR BOYS. 

The Boy Tar; or, a Voyage in the Dark. By Captain 
Haynb Keid, Author of " The YouDg Yagers," ** The Buah 
Boys," &c. With Twelve Illustrations by Charles S. Keeke. 
Fcp., 7b., cloth. 

The Young Yagers ; a Narrative of Hunting Adven- 
tures in Southern Africa. Second Edition, with Twelve Illustra- 
tions by William Habvet. Fcp., 7s. doUi; 

The Bush Boys; or, the History and Adventures of a 
Cape Farmer and his Family in the Wild Karoos of Southern A£rica. 
Second Edition, with Twelve Illustrations. Fcp., 7s. doth.; 

The Desert Home ; or, English Family Eobinson. With 
numerous Illustrations by W. Habvey. Sixth Edition, doth, 7s. ; 
with coloured plates, 98. 

The Boy Hunters ; or, Adventures in Search of a White 
Buffalo. With numerous Plates by Habvey. Fifth Edition, cloth, 
78. ; coloured, 9s. 

The Young Voyagenrs: or, Adventures in the Fur 
Countries of the Far North, rlates by Habvet. Second Edition, 
cloth, 7s.; with coloured plates, 9s. 

The Forest Exiles ; or. Perils of a Peruvian Family amid 
the Wilds of the Amazon. With Twelve Plates. Third Edition, 
7s. doth ; with coloured plates, 9s. 

The Plant Hiinters ; or, Adventui^s among the Himalaya 
Mountains. Plates by Habvet. Cloth, 78. 

Ban Away to Sea: An Autobiography for Boys. 
With Twelve Illustrations. Cloth, 7s. 

** Ai a writer of books for boys, oommend ns abore all men living to Captain 
Mavne Reid ! Wherever his new book goes this new year, there will be abundant 
delight for hours of reading, and plenty to talk of by the evening fire. Toils and 
adventures, dangers, darings and sufferings are narrated in the most vivid manner v 
— thorougbiy fascinatiair ^e mind of the reader, and T«\a!kfi&a^% \XV&. ^s.^. '^s^^ >^ 
eager attention till a crisis of some kind iareMikie^** — ^NotvcoMo'*'^^* 
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JuTExiLK WoBKS — Continued.'] 

MR. H. MAYHEWS BOOKS OF SCIENCE FOR BOYS. 

The Wonders of Science; or, Young Humpluy Davy 
(the Comiflli Apothecaij't Boy, who taught himself Natural Phi- 
losophy, and eventually hecame President of the Royal Society). 
The Life of a Wonderful Boy, written for Boys. By Hewby Mat- 
hew, Author of « The Peasant-Boy Philosopher," &c. With IHtu- 
trations hy Johk Gusb&t. Second Edition. Fcp., Ss. cloth. 

** A better hero for a boy's book Mr. Mayhew could not baTe fonnd^inid iw 
-writer would have treated the story more successfully than he has done, we hsTe 
long been in want of a ' young people's author/ and we seem to hare the zight aw 
in the right place ia the person of Mr. Majhew, **-^Atkmmmn, 

The Story of the Peasant-Boy Fhflosopher ; or, "A 

Child gathering Pehhles on the Sea-shore." Founded on the Life 
of Ferguson the Shepherd-hoy Astronomer, and showiag how a 
Poor Lad made himself acquainted with the Principles of Natural 
Science. By H^mut Mathbw, Author of " London Labour and 
the London Poor." With Eight Illustrations by JoHir Gilbebt, 
and numerous Drawings printed in the text Third Edition, 6s. 
cloth. 

" Told with the grace and feeling of Goldsmith, and by one who has that knoir- 
ledge of science which Goldsmith lacked. It is as if Brewster and poor ' Goldy ' 
had combined to produce this instructive and beautifully- told tale." — £ra. 



MR. J. G. EDGAR'S BOOKS FOR BOYS. 

The Crusades and the Crusaders; or, Stories of tbe 

Struggle far the Holy Sepulchre. By J. G. £i>oar. With Eight 
Illustrations by Julian Pobtch. Fcp., 6s., cloth. 

The Wars of the Hoses ; or. Stories of the struggles 
between York and Lancaster, By J. G. Edoajl With Biz beauti- 
ful Illustrations. Fcap., 5d. cloth. 

The Boyhood of Great Men as an Example to Youtli. 

By J. G. Edgar. With Cuts by B. Fostbr. Fifth Edition, 
3s. 6d. cloth ; with gUt edges, 48. 

Footprints of Famous Men ; or, Biography for Boys. 
By J. 6. Edgar. Cuts by Foster. Fourth Edition, 3s. 6d. cloth ; 
4s. gilt edges. 

Boy Princes. By Johh G. Ebgjlb. With mustraiions 
by Georob Thoxas. Secoii^ E^\i«^. Y^^j^Sto, 5s. cloth. 
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JuTENiLE WoBKS — Continu4d,'\ 

History for Boys ; or. Annals of the Nations of Modem 
Europe. By J. 6. Esoab. Fcp. Svo, wUh Illustntions by Gsoxoe 
Thomas, 5s. cloth gilt 



; 



The Heroes of England; or, England's Vamors by 
Sea tnd Land. Being Stories of the lives of the most celebrated 
Soldiers and Sailors from Edward the Black Prince to the present 
tune. "With Illustrations by John Gilbebt, and Portrait on Steel 
of Hayelock. Pep. 8yo, 6s., cloth. 

Prince Charlie, the Yonng Chevalier. By M. Johnes. 

Author of *'A Boy's Book of Modem Travel," &c With Eight 
Illustrations by M. S. Morgan. Fcp. 8vo, 58., cloth. 

A Boy's Book of Modem Travel and Adventure. 

By M. JoHNEs, Author of " Children's Bible Picture Book," " His- 
torical Tales," &c. Illustrated wi'di Eight Engravings from Draw- 
ings by William Ha&vet. Fcp. 8vo, 5b., cloth gilt. 

The Home Lesson-Book. Illustrated with nearly 300 
Engravings. Containing— " The Home Primer," "The Home 
Natural History," and " The Home Grammar,* in 1 vol. Hand- 
somely bound in cloth gilt, gilt edges, fcp., Ss. plain, 5s. 6d. coloured. 

The Home Story-Book. Beautifiilly Illustrated. Con- 
taining "The Well Bred Doll," "The Discontented Chickens," 
and " The History of Little Jane." In 1 voL, handsomely bound in 
cloth, gilt edges, fcp., 3s. plain, 5s. 6d. coloured. 

The Boy's Own Book: A complete EncydopsBdia of all 

the Diversions — Athletic, Scientific, and Recreative^ -of Boyhood 
and Youth. WiUi several hundred Woodcuts. New Edition, 
greatly enlarged and improved. Handsomely bound, Sb, 6d.; morooco, 
14s. 

The Little Boy's Own Book, an Abridgment of "The 

Boy's own Book" for Little Boys. 3s. 6d. neatly bound. 

Orimm's Household Stories. All the most Popular 

Fairy Tales and Legends of Germany, collected by the Brothers 
G&iMM. Newly Translated, and Illustrated with Two Hundred 
and Forty Engravings by Edward H. Wbhnbbt. Complete in 
One Volume, crown 8vo, 7s. 6d. cloth ; with gilt edges, 8s. 6d. 

The Bival Kings ; or, Overbearing. By the Author of 
" Mia and Charlie," &c. With Illustrationa by W\iaak"»&. '^<s^.^ 
48. 6d. cloth. 
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JuTBNiLX WoBXS — Continued,'] 

lOa and Charlie ; or, a Week's Holiday at Rydale 
tory. With Eight ^grayings by B. Foster. Fcp., 4s. 6d 

Sidney Grey : A Tale of School life. By the Autl 
" Mia and Charlie." With Engrayings, fcp., 6s. cloth. 

The Heroes of Asgard and the Giants of Jotnnl 

or, Christmas Week with the Old Storytellers. By the Au 
'<Mia and Charlie." With Illustrations by C. Dotlb. 
doth, 6b. 

Southey's Life of Nelson. Einely-iUustrated E( 
with Engrayings from Drawings by Duncan, B. Fostx 
others, putly printed in the text, and part in tints on separate 
Small 8yo, 6s. neatly bound, and morocco, IDs. 6d. 

Memorable Women ; the Story of their Lives. B; 
NswTON Crosland. Illustrated by B. Foster. Fcp. 8yo,' 

The Boat and the Caravan: A Family Tour in 

and Syria. With Engrayings on Steel from Original Dn 
Fourth Edition. Fcp. 8yo, cloth, 5s.; morocco, Ss. 6d. 



The Yonng Student. By Madame Guizot. Wit 
grayings. Fcp., 3s. 6d. cloth. ^ 

Adventures of Bobinson Crusoe, complete. Bep 

from the Original Edition, with Illustrations by Stothard. 
8yo, doth, 7s. 6d. 

The Whaleman's Adventures in the Southern C 

By the Bey. Hbnet T. CHEEyEB. Edited by the R 
ScoRBSBT, D.D. Fcp. 8yo, 4s. 6d. 

Parlour Magic "New Edition, revised and en] 
with the addition of seyeral Tricks from the Performances of 
Houdin, Bobin, &c. 4s. 6d. cloth. 

TheToung Islanders; a Tale of the Seaward- 
Boys. By Jefi^erts Ta.yIiOR. Tinted plates, fcp., 3s. 6d. 

Child's First Lesson Book. Many Cuts, square 

/ 38,6d,i coloured Platea, ^%. 
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JuvxNiLX WoBKS — Continued,^ 

Bmgley's Tales about Birds; iUustratiTe of their 

Nature, Habits, and Instinct. Plates, 38. cloth. 

Bingley's Tales about Travellers; their Perils, Ad- 

Tentures, and DiscoTeries. Plates, Ss. cloth. 

Bingley's Tales of Shipwreck, and other Disasters at 
Sea. Plates, 3s. cloth. 

Bingley's Stories ; illustrative of the Instinct of Animals, 
their Characters and Habits. Plates, 3s. cloth. 

Bingley's Stories about Dogs; iUustrative of their 

Instinct, Sagacity, and Fidelity, with Plates by Thomas Landsbbr. 
38. doth. 

Bingley's Stories about Horses ; illustrative of their 

Intelligence, Sagacity, and Docility. Plates, 3s. cloth. 

Bingley's Bible Quadrupeds ; the mtural History of 

the Animals mentioned in Scripture. Plates, 3s. cloth. 

Original Poems for My Children. By Thohab Milleb. 

Profusely Illustrated, 2s. 6d. doth. 

Oeorge Cmikshank's Fairy Library. Edited and 

Illustrated by Geo&ob CauiKSHAirK. 1. Hop o' my Thumb, Is. 
2. Jack and the Bean Stalk, Is. 3« Cinderella, or the Glass 
Slipper, Is. 



Harry's Ladder to Leanmig. 

Picture Books for Children. Price 
6d. eaeh, plain ; Is. coloured : — 

Hauit's Horh Book. 
Hakrt's Pictxtbe Book. 

ELkKRT'B COUNTUT WaLKS. 

Ha&bt'b Nurssrt Sonos. 
Hakkt's Simple Stoexks. 
Habrt's Nitbsxrt Tales. 

Or the Six bound in one volume^ Ss. 6d. 
doth ; or with coloured plates, 6s. 

Bertie's Indestractible Trea- 

snrj. Printed on Calico, and lUua- 
trated with 100 Pictures. Square 
16mo, 3s. 6d. cloth. 



little Hary's Books for Chil- 
dren. Price 6d. each, profusely 
Illustrated :— 

Primer; SPBrxTNo Book; Beabiko 
Book; History of England; Scrip- 
TURE Lessons ; First Book of Poetry; 
Sbqond Book of Postuy ; Babes in thk 
Wood; Picture Riddles; Littlk 
Mary and her Doll; Natural His- 
tory. 

little Mary's Treasury, being 

Eight of the aboye bound in one 
Yolume, cloth, 5s. 

little Mary's Lesson Book; 

containing «* Primer," *' Spelling," 
and "R^lng^" in Q^^ 'H^:Sc(ns^. 
Cloth, t^t,^.^. 
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JuTEMiLX WoBKS — Continued,'] 

Comical Story Books, with Coloured Plates. Is. e 



1. Thb Wiaskls of Houcwood. 

2. Thk Wondksful Hasx Hunt. 
8. Sto&t or Hkynau) thx Fox. 



4. Last CBArPTNCR*8 Bali 

5. Aldebuax Gobblk. 

6. A COMIOAI. FtOHT. 



HOME BOOKS. 

I» dothf One &hiUing each. Coloured, 2$. ed*. 



Home Lesson Books. 

Thb Homk Prxicxr, nearly 200 Cuts. 
The Homk Natural Histosy, Cuts. 
Thx Homb Obavhar, Cuts. 

Or, in One Yol., gilt edges, plain 38., 
coloured, 0s. 6d. 



INDESTRUCTIBLE BOOKS. 



Indestnictible Lesson Books^ 

price Is. each. 



1. Alphabet. 

2. P&IMER. 

3. Spelling. 



4. ExposrroK. 

5. EsADiNa 
Book. 



The Indestructible Lesson 

Book; being the above five in One 
Yolttme, with 125 pictures, price Ss. 



Home Story Books. 

Thb Wbll-b&bdDox.l, Cuts. 
The Discontentkd Cuickbxs 
Thx Histobt of Littub Jaj 
HBB Nb-vt Book, Cuts. 

Or, in One YoL, gUt edges, pi 
coloured Ss. ^. 



INDESTRUCTIBLE PL 
SURE BOOKS, 

One Shilling eoAsh, Coloure 

1. BO-PEEP. 

2. MOTHER Q008E. 

8. HOUSE THAT JACK BUI 

4. WEDDING OF COCK RO 

5. DEATH OF COCK ROBIh 

6. MOTHER HUBBARD. 

7. CAT AND MOUSE. 

8. JENNY WREN. 

9. OLD WOMAN AND HER 
10. LITTLE MAN AND MAID 



MANUALS OF INSTRUCTION AND AMUSEMENT. 

One Shilling each, neatly Printed and lUu&trated, 



1. Mannal of Flower Gkurden- 

ing for Ladies. By J. B. Whitiwg, 
Practical Gardener. Second Edition. 

2. Mannal of Chess. By 

Charles Kenny. 

3. Mannal of Mnsic. By C. 

W. Manbt. 

4. Mannal of Domestic Eco- 
nomy. By JoHM TncBS. 



5. Manual of Ca^e Birdj 

a Practical Bird Keeper. 

6. Manual of Oil Paii 

with a Glossary of Terms of Ai 

7. Manual for Butterflj 

lectors. By Abkl Ingpeit. P 

8. Manual of Paintiz 

Water Colours. 
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PEACTICAL WORKS ON DRiWING. 

— « 

BY J. D. HARDINa 

Lessons on Art ; or, tHe Use of the Glialk and Lead- 
pencil Advocated and Explained, etc. 2i]4 Edit., Imp. 8yo, clotb, 15s. 

The Guide and Companion to ^'Lessons on Art." 

Imp. 8vo, cloth, 128. 6d. 

Lessons on Tl^S. Polio, cloth, 158. 

Elementary Art. Imp. 4to, 258. cloth. 

Early Drawing Book : Elemeataiy Lessons. Six Num- 
bers, l8. 6d. ; or in cloth, 10s. 6d. 



BY MONS^ JULIEN. 

Studies of Heads. Lithographed by T. Faielaot). Six 
Numbers, 2s. each ; or cloth^ 14s. 

The Human Figore : A Series of Progresdve studies. 
With Instruetions. 6iz Numbers, 2s. each ; or doth, 14s. 

BY GEORGE CHILDS. 

Drawing Book of Objects: Neady 500 Subjects for 
joung Pupils and Drawing-classes in Schools. Six Numbers, Is. 
each ; cloth, 7s. 6d. 

Drawing Book of Figures: Sketches fropi Life at 

Home and Abroad. Several hundred Figures. Six Numbers, Is. ; 
or bound, 78. 6d. 

English Landscape Scenery: Sketches £:om Nature 

for finished Copies. Six Numbers, Is. each ; cloth, 7s. 6d. 

Little Sketch Book: Easy Studies in Landscapes, 
Figures, etc. Improved Editicm. Fourteen Numbers, 6d. ; or two 
vols., cloth, 4s. eftch. 



Phillips's Etchings of Familiar Life. Three Num- 
bers, Is. 6d- 

Sutcliffe's Drawii^ Book of Horses. Six Numbers, 

Is. ; cloth, 7s. 6d. 

Worsley's Little Drawing Book of Landscapes^ etc. 

Fourteen Numbers, 6d. ; or 2 vols, cloth, 4a. eai^ 
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MISCELLANEOUS WORKS. 



The Bible Collectors; or Principles in Practice. Br 

L. N. R., Author of ** The Book and Its Story." Fifth ThouBUi^ 
revised and enlarged) 18mo, doth, Is. 

Williams's Symbolical Euclid, chiefly from the Text of 
Br. Simson. Adapted to the use of Students, hy the Ber. J. M. 
Williams, of Queen's College, Camhridge. New Edition, 6«. 6d. 
cloth ; 7s. roan. An 8yo Edition may also be had, 7b. doth. 
•«• This edition is in use at many of the Public Schools. 

King's Interest Tables, on Sums from One to Te& 

Thousand Pounds. Enlarged and improved, with several usefiil 
Additions. By Josevh King, of LiverpooL In one luge vol 
8vo, 2ls. 

Health for the Million and Manual for the Toilette, vnOh 

Hints on the Physical Training of Children, and the Treatment of 
Invalids and Ola Age ; also the Means of Averting the Nosioifl 
Agents in general use in the principal Arts and Tr^es. By Wm . 
JoNBs, F.S.A., Author of " How to Make Home Happy." Fcp., 
cloth, 4s. 6d. 

How to Make Home Happy ; or, Hints and Cautions 
for All. With Five Hundred Odds and Ends worth remembeiiDg. 
By William Jones, F.S.A. Small Svo, 4s. 6d. doth. 

Panoramic View of Palestine, or the Holy Land, before 

the Destruction of Jerusalem, depicting the sites of the variocu 
localities mentioned in Scripture. With References. In a folding 
cloth case. Plain, 2s. 6d. ; coloured, 3s. 6d. On sheets phdO) 
Is. 6d. ; coloured, 2s. 6d. 



TILT'S CABINET LIBRARY EDITIONS. j 

1. Dr. Johnson's Lives of the English Poets. 

2. Boswell's Life of Johnson. 

3. Oliver Goldsmith's Works. i 

4. Hervey's Meditations and Contemplations^ 

*«* These Works are clearly and beautifully printed by Whittingham; etch 
comprised in a handsome fcp. Svo volume. Their elegance and cheapness render | 
them very suitable for Presents, School Prizes, or Travelling Companioni. I 
Price 6s. each, neatly half-bound in morocco ; or, 98. calf extra. 

"Tilt's Editioh** Ta\xftt\i^«^^cJ^'eA.^ax«^«nsi%\^^ 
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MiscELUiKEOUs WoBKS — Continued.'] 

Proverbs of All Nations, Compared, Explained, and 
Uluftrated. By Walter K. Eellt, lormerly Editor of th© " Fo- 
reign Quarterly Review." Feap. 8vo, price 3s. 6d. cloth. 
«Thegeniiu, wit, and spirit of « nation are disooTered in its proTerbe."— 

The Book and its Story; a ITairative for the Young. 
By L. N. R., dedicated to the British and Foreign Bible Society, 
with an Introductory Preface by the Rev. T. Phillips, Jubilee 
Secretary. Eleventh Edition, on fine paper, with a new Plate, " The 
First Reading of the Bible in Old St. Paul's," engraved expressly 
for this edition. Crown 8vo, cloth, price 4s. 

The Book and its Story. Twelfth and People's Edition. 
Seventy-second Thousand. Price 2s. in paper boards or limp cloth ; 
28. 6d. cloth boards ; ditto, gilt edges, Ss. ; handsomely bound in 
morocco, 8s. 

The Book and its Story, in the French Lang^nage, 

having been issued by the Soci^tl des Livres Religeuz Ji Toulouse, 
the Publishers of the English Edition have imported a quantity for 
the use of Schools, and Students of the French Language. Price 48. 

The Book and its Story, in the German Language ; 

with a Preface by Dr. F. W. Kbummacher. Price 48. cloth. 

** This is an entire translation of that noble English work, of which Dr. Osterlag, 
of Basle, had already given us an abstract. No one would suspect from the simple 
headings of this attractive and popular Tolume, that th^ are the doors to such 
treasure-houses of insiruction and edification." — Qerman JSeview. 

The .Book and its Missions, Past and Present. 

A Monthly Magazine, of which three volumes are already pub- 
lished ; containing not onlv a survey of the progress of the Bible 
among Heathen nations, but France, Brittany, Spain, Italy, and 
Sardinia also pass under review. The particulars of the Female 
Bible Missions, which are now beginning to excite general inte- 
rest, and which are being carried on in St. Giles's, among the dust- 
heaps at Paddington, in Westminster, Spitalfields, Clorkenwell, etc., 
are at present only to be found in these volumes. Demy 8vo, cloth, 
3s., gilt edges, 3s. 6d. each. Yo\ IV. will be published December 
1. Continued in Monthly Parts, at 3d. 

The History of the Painters of all Nations. By 

M. Chables Blanc, late ^^ Directeur des Beaux Arts" of France. 

The Illustrations executed under the artistic direction of M. 

-^ AsMSNOAUD, of Paris. In one handsome volume, half-roan, royal 

4to, price SOs. 

♦i>* Only a few copies of this 8p\end\9L'woT\LTCia"Bl\t^\x\.^^«^ 
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MiscBLLANEOUS WouKS— Continued.'] 

Memoirs of the Queens of PnuHda. By Emma WnLBSKt 

Atkinsoic. This work especially includes the period between 
1701, the date of Frederic the First's assumption of the title of 
King, and the present time, and is intended to describe the lirei, 
and as much as can be ascertained of the priyate history of the six 
Princesses who bore the titles of Queens of Prussia during thit 
period. Demy 8yo, price 10s. 6d. cloth. 

St. Leonard ; or, The Missionary : A Vision. The soeDe 
of the Poem is laid in India in the days of Akbar ; the hero saSen 
death at an auto dafS at Goa. Price 3s. 6d., 12mo, clodi. 

The Ladies' Drawing-room Book ; Containing upwai^ 

of Thirty magnificent Engravings, with Sixty-four Pages of appro- 
priate Text. Also, 104 Pa^es of full Directions for working in 
Crochet, Point Lace, Embroidery, &c. ; with Explanatory Engray- 
ings, consisting of nearly 100 Patterns in every department of 
Ltuties* Work. Price lOs. 6d., elegant doth, gilt edges. 

This beautiful work will never be reprinted, and but a very 
few copies remain in print. 

Daniel Webster's Great Orations and Senatorial 

Speeches ; comprising his Eulogies on Adams and Jefferson ; Ora- 
tions on ike First Settlement of New England ; on the Bunke^-Hill 
Monument ; and his Reply to Hayne on the Sale of Public Lands, 
&c. With a beautifully-engraved Portrait of Mr. Webster. Price 
2s., in handsome cloth boards. 

MISS KENNEDY'S NEW NOVEL. 

Shreds and Patches; or, Pathos and Bathos. A Tale 

of Fashionable Life. By Jaite Keknedt. Crown 8vo, handsome 

cloth, 3s. 6d. 

" The work is admirably written, and being pervaded hy a healthy and unpror* 
ing tone, it may safely be placed in the handa of the young of both aezet."— 
Morning Past, 

The Balance of Beanty; or. The Lost Image Re- 
stored. . By Jane Kennedy, Author of " Sketches of Character," 
"Julian," "Young Maids and Old Maids/' "Things New and 
Old," &c. Price 3s. 6d., neatly bound in cloth. 

« Miss Kennedy may take it for granted that those who judge pordy npon the 
merits of her literary performances, and with thorough impartiiuity, will do ber 
the justice to inform the pubUo that her last tale shows abundant prooft of cleTer- 
ness, a shrewd appreciation of character, and an earnest disposition to be useful 
for the promotion of sound learning and accurate religious training. We hare 
come to this conclusion after a careful perusal of ' The Balance of Beauty/ and 
have much pleasure in recording such an opinion of its msrita." — Wtiklt 
Meaenger, 
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MisCELLAiTEOUS WosKS — Cemtinued^^ 

The Wit and Opinions of Donglas Jerrold. A 

Collection of the Bright Thoughts, Pungent Sarcasms, and Words 
of Wisdom uttered by this celebrated man. Edited by his Son. 
Small 8yo, price 2s. 6d. 

ecoUections of a Detective Police Officer. Second 

Series. By Waters. Being a Collection of Incidents of the same 
flirilling interest as those contained in the First Series. Price Is. 6d. 

Lionel Pitzgibbon and his Parrot. Illustrated. By 

the Author of "The Balance of Beauty," Ac A nice Present 
' for Boys and Girls. Price 3s. 6d., cloth gilt 

The Angler's Complete Qnide to the Elvers and Lakes 
of England. By Bobebt Blaket, Ph.D. New and ReTised 
Edition, fcap., with an Illustration by Birket Poster, and an Illus- 
trated Wrapper. Price 28., boards. 

The life of Alexis Soyer. By his Two Secretaries. 

Containing a number of Beceipts never before published ; a com- 
plete system of Vegetarian Dietary; a proposition for a College of 
Domestic Serrants, etc^ Price 28., ornamental boards. 

" To read the book is to learn that the life of a cook may not be without high 
aspirations and entertaining incidents." — Jllomiiw Pott. 

** The unpnbUshed receipts and odds and ends of gastronomy are worth the 
money diarged fbr the whole affair.*'— Jlfomtn^ Serald, 



for the Table ; or, the Economy of Good Living, 
with a few words on Wines. Price 2s. 6d. 

*« This is a wonderfiil book."— Ifomwi^ Star, 

The Gourmet's Guide to Babbit-Cooting ; or, How 

to Cook a Rabbit in One Hundred and Twenty-four different 
ways. Price Is. 

Seven Himdred Domestic Hints in ererj branch of 

Family Management. By a Lady. Price 2s. 6d. 
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HORTICULTTJEE, GARDENING, ETC. 



The Cottage Gardener's Dictionary. Describing the 

Plants, Fruits, and Vegetables desirable for the Grarden, and ex- 
plaining the Terms and Operations employed in their cultiyation; 
with an Alphabetical List of Synonyms. Edited by G. W. Johx- 
soN, Esq., Editor of "The Cottage Gardener," &c. &c TM 
Edition. Crown 8yo, strongly bound in cloth, 8s. 6d. 

Glenny's Handbook to the Flower-Oarden and 

Greenhouse; comprising the Description, Cultivation, and Mt- 
nagement of all the popular Flowers and Plants grown in this 
country ; with a Calendar of Monthly Operations for the Flower- 
garden and Greenhouse. Just published, a new and tharoughly 
revised Edition. By Geobob Glbnny, Editor of tiie ** Gardenei^s 
doner's Gazette," and the " Gardener and Practical Florist," &G. 
&0. Crown Syo, cloth, gilt edges, price 5s. 6d. 

Glenny's Catechism of Gardening. Containing the 

Elements of Practical Gardening, or Plain Questions aiid Answers. 
Arranged for the use of Schools, by the Rev. J. Edwabds, Second 
3f aster of King's College, London ; and particularly adapted for 
Agricultural and Village Schools. 18mo, sewed, 9d. 

I Glenny's Garden Almanac, and Florist's Directory for 

I 1860 — 23rd year; containing the Management of an Amateur*! 

; Garden during the Year ; New Plants, Flowers, &c., to come out 

I in the Spring, and other useful information. Price Is. 

I The Vegetable Kingdom, and its Prodncta 

I Serving as an introduction to the natural system of Botany, and is 

i a Text-book to the study of all vegetable products used in the arts, 

manufactures, medicine, and domestic economy, arranged acoordin; 
to the system of De CandoUe. Illustrated with nearly 300 En- 
gravings, and containing an enumeration of 7,000 Genera, and 4,000 
Synonymes, representing about 100,000 species of Plants. Bj 
Robert Hogg, author of "British Pomology," '*The Manoalnj 
Fruits," and Co-editor of " The Cottage Gardener." Crown 8fo, 
handsome cloth, 10s. 6d. 

Manual of Flower Gardening for Ladies. By J. I 

Whiting, Practical Gardener. Royal 24mo, sewed, price Is. 




TREATISES ON THE ROBERTSONIAN METHOD. 

Oerman Without a Master. Sixth Edition. A Course 
of Lefltons in the German Language. FIBST SERIES: Containing 
' Introductory Exercises in Beading, Wbiting, and Spbaxino Gea- 
UAHy as well as a simplified Method of Declining tiie Nouns, never 
before published ; together with full Instructions for the Guidance 
of the Learner in pronouncing the Language. Price 26. 

l^COND SERIES : Containing Adyanced Exercises in Reading, 
Wkiting, and Speaking German ; together with Rules for Con- 
jugating the Verbs, and Directions for making use of the Gebman 
llnuTTEN Chabaoteb. Price 28. 

THIRD SERIES: Containing Concluding Exercises in Reading, 
Wbiting, and Speaking German; and Directions for the Learner 
in continuing the Studj of the Language. Ptice 2s. 

The whole Coarse of Eighteen Lessons may be had, neatly bound in 
doth, lettered, price 78. 6d. 

French Without a Master* imietH Thousand. A 

Course of Lessons in the French Language. Containing an Explana- 
tion of the diief Idiomatic Difficulties of the Language, a Practical 
Introduction to French Conversation, and a complete Treatise on 
the Pronunciation. Intended for the Use of Persons studying the 
Language without the aid of a Teacher. Price 28. 

Spanish Without a Master. Fourth Edition. A Course 
of Lessons in the Spanish Language: Containing, a General View of 
the Construction! of the Language, together wiUi a Practical Ex- 
position of the Pronunciation. For the Use of Persons studying 
the Language without a Master. Price ^s. 

Iiatin Without a Master* 'New Edition. A Course 
of Lessons in the Latin Language : Containing a General View of 
the Structure of the Language, Exercises in Reading and Speaking 
Latin, together with a complete Treatise on the Modem Ibiglish 
Pronunciation of the Language. Price 2s. 

Italian Without a Master. A Course of Lessons in 

the Italian Language. Price 28. 

English Without a Master. A Course of Lessonsi 
in the English Language. Price 2&. 
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Index — Continued,^ 

PAOK 

Little Bo7*8 Own Book 19 

Mary's Books 21 

-~~-— Treasury 21 

— — Lesson Book ... 21 

Longfellow's Poems 8, 9 

^— Golden Legend . . 3, 9 

Prose Works ... 10 

Song of Hiawatha . . 1, 9 

Miles Standish . . . 3, 9 

Lorrin, and other Poems .... 10 

Loves of the Poets 2 

Mackay's (Charles) Egeria ... 10 

Town Lyrics . 10 

Manuals of Instruction. .... 22 

Massey's fG.) Bstbe Christabel . . 9 

Robert Bums .... 9 

Crai^crook Castle ... 9 

Mayhew's Actmg Charades ... 11 

Peasant Boy Philosopher 18 

Wonders of Sdence . . 18 

Sandboys' Adventures , 15 

Memoirs of the Queens of Prussia . 26 

Men of the Time A 

Merrie Days of England . • • 2 

Merry Pictures ....... 8 

Mia and Charlie 20 

Miller's Daughter 2 

Miller's (T.) Poems for ChUdren . 21 

Milton's Poetical Works .... 4 

L'AUegroandllPenseroso 3 

Museum of Painting and Sculpture 4 

Musgrave's Bamble in Normandy . 7 

National Magazine 30 

Ogleby's Adventures 15 

Oldbuck's Adventures 15 

Old Faces in New Maslos .... 10 

Our Uncle the Traveller's Stories . 10 
Painters of All Nations (The), His- 

toryofthe 25 

Panoramio View of Palestine . . 24 

Parlour Magic 10, 20 

Pellatt on Olass-making .... 4 

Phillips's Etchings of FamiUar Life 23 

Foe's Poetical Works 9 

Portraits of Ladies of Distinction . 4 
Prince Charlie ....... 6,19 

Proverbs 25 

Queens of Prussia, Memoirs of the . 26 
Kecollections of a Detective. Se- 
cond Series 27 

Reid's (Capt. M.) Desert Home . . 17 

Boy Hunters . . 17 

Young Voyageurs 17 



PAOI 

. IT 

. 17 

. 17 

17 

17 

17 



Beid's (Capt. M.) Forest Exiles . 

Bash.BoTs . . . 

Young Titgers . 

< Plant Hunters . 

Ran awaj to Sea . 

> Boy Tar . . . _ 

Relics of Genius . ..... 6 

Rival (The) Kings ...... W 

Robinson Crusoe 11,90 

Romance of Modem Travel ... 7 

Round Games U 

St. Leonard 28 

Seott's Poems 5 

Shadows u, 15 

Shadow and Substance . ... 15 

Shskspeare, Heroines S 

Shilling's Worth of Sense. ... 11 

Shreds and Patches 26 

Sidney Grey 90 

Smith's (Alex.) Poems 9 

Sonnets on the War 9 

Soyer (Alex.), Life of J7 

Southey's Life of Nelson ... 7,20 
Spanish without a Master . ... 29 

Stolen Voyage (The) 10 

Suggestions in Design 13 

Sutdiffe's Horses 2S 

Taylor's (Jeff.J Young Islanders . 20 
Tennyson's Miller's Daughter . . S 

Thomson's Seasons 5 

Timbs's Curiosities of London . . 16 

Curiosities of History . . 16 

— ■ — Popular Errors 16 

School Days of Eminent Men 16 

Things Not Generally Known 16 

Curiosities of Science . . 16 

Paintinir Popularly Explained 16 

Stories of Inventors ... 16 

Traditions of London 10 

Vegetable Kingdom (The) ... 28 

Wars of the Roses 6, 18 

Weather Book, (The) ..... li 
Webster (Daniel) Orations ... 26 
Webster's Quarto Dictionaries 

Smaller Dictionary 

Pocket Dictionary 



IS 
18 
IS 

24 
8 
4 



Williams's EucUd. 
Winkles's English Cathedrals 
Women of the Bible .... 

Wonders of Travel 7 

Worsley's Little Drawing Book . . 23 
Year Book of FacU . . . *. . . IJ 
Young Lady's Oracle 11 
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